









1924 
alnut 


‘re I 

edi- 
ually 
male, 


















































































ie ral : a. — x Ae ; y 
nark at es ; 
irs a Oe : ; 
= Practical Informati 
llio : 
= The Monthly Journal of Practical Information e 
ago, . a) iy he 
the Pre igs : y 
id of age - '¢ ae 
1" 2’ oe. Copy. JUNE 1924 $4.00 a Year 
lative 
needs ; 
dea % 
com i 
e dog . =. 
found ; X wy 
to us. : : \ 
ously 
nited 
d the 4 . 
fresh 
still 
vesti- \ 
s can i 
on or 
types. 
Miss - 
fur _ 
diam 
white i. 
rour é 
eauti 
York 
ruffles 
try is 
cer 
ry the j 
ct ns ~ 
ind it ‘ 
irch 
to tl 
them + 
rns ' 
si 
| ir y 
n | ? 
ud 4 
poor 
led 
and 
| h 
1 is 
mn the 
s well 
‘ vuld 
prob- 2 
k, and t 
try in 
num- | 
cl is 
rimen 
used % 
r unds 
spread 2; 
1ethod, 2 
truffles H 
with Fe 
f there F 
naking Cc 
1 soon | 
rrafiles E- 
dinary =. 
grown | x —4 
go Fa THE WORLD IN MINIATURE: MODEL MAKERS AT WORK ON A HUGE-RELIEF MAP.—[See page 394] =e 
local +4 
in the } ~ 


























_ Scientific American Publishing Co, Munn & Co, New York iS 


opagh 





JUNE 


- ¥ = 
g@ o® id 5” 4 
ee a et * 
Oy Fe * 
>. *% 


q * 
. . 
a* , ~~ 


S264e~-°8"" 
'eeseeess 


2 
seac" 
22468608ee6 





Imagine an automobile with the power 
of Niagara Falls—a four million horse 
power car! Yet one month’s output 
of Harrison Radiators would cool it. 
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750 K. W. Motor Generator Runs 


Silently and Efficiently on Self-Aligning Ball Bearings 


AY in and day out, this 750 K. W. 

motor-generator delivers its power 
unfailingly and silently. The efficiency 
and dependability of this giant machine 
has been made possible by Skayef Self- 
Aligning Ball Bearings. No power is lost 
in overcoming friction of plain bearings. 
No time is lost in costly shutdowns to 
make bearing adjustments or renewals. 


Users of hundreds of thousands of 
motors and generators have found that 
the two chief causes of trouble—wear of 


plain bearings and leakage of oil onto 
windings—are eliminated by Skayef Self- 
Aligning Ball Bearings. True spheres of 
steel—accurate to within 1/2 of 1/10,000 
of an inch—roll in races of hardened 
steel and maintain precise, original set- 
tings. Oil tight housings prevent 
leakage of lubricant on windings and 
coils and eliminate consequent troubles. 


Our engineers will gladly help you rea- 
lize the economies and advantages of bali 
bearings on your electrical equipment. 
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THE SKAYEF BALL BEARING COMPANY 


Supervised by SKF" INDUSTRIES, INc., 165 Broadway, New York City 
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What a motor 
truck buyer 
wants to know | 















1 With whom he is personally dealing | ai 
2 Responsibility and experience of manufacturer the 
3 Manufacturer’s rebuilding and reconditioning policy 7m 
4 Design and mechanical superiority pe 
5 Handiness in congested traffic and garage : | 
6 Whether he requires gas or electric trucks—or both T 
7 What weight chassis his business requires ws 
for 
8 How much of a pay load he can legally carry me 
9 Cost of replacement parts ; a 
io r Mo 
10 Manufacturer’s established local sales and service go 
reputation : oS 
. 2 
: eds 
in 
The Autocar Company, Ardmore, Pa. | i 
ESTABLISHED 1897 < 
Sci 
wh 
Direct Factory ‘‘Autocar Sales and Service’’ Branches rot 
or Affiliated Representatives in Un 
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Columbus *New Bedford *San Jose — sib 
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ROM coal tar products to the sky by 

day ; from a study of the earth’s crust 
to fighting the bed bug; from the color in 
nature to the War Department’s radio 
net; from the safety of life and limb to 
the handling of snowslides; from the 
largest map in the world to the réle of 
birds in sewage disposal; from the fasci- 
nating story of the criminal as an inven- 
tive mind to the serious study of fire 
risks; from Uncle Sam’s high-priced for- 
estry school to the imposing span of the 
proposed Sydney Harbor Bridge; from 
the open hearth furnace of the steel works 
to the locomotive of the future; from the 
speculative subject of telepathy to the in- 


tricacies of the Abrams technique—all 
these widely diversified subjects, found 
in this issue, come within the editorial 


scope of this journal. And this editorial 
scope continues to expand year by year 
as new fields are thrown open to science. 


LL scientific information is interest- 

ing, but perforce some kinds of scien- 
tific information are more interesting than 
others. There is bound to be a more fas- 
cinating story in the inventive genius of 
the criminal than in the compounding of 
some new paint. And after all, our object 
is to be most interesting and always read- 
able, without sacrificing for a single mo- 
ment the authenticity of the facts thus 
presented. That truth which is stranger 
than fiction finds expression in our col- 
umns; and that truth which is strangest 
and most interesting finds the greatest 
amount of space for its proper treatment. 


HUS many of the happenings in the 
various fields of science are chron- 

in these columns in the form of 
notes. Lest that vast fund of useful in- 
formation tucked among the advertise- 
ments at the back of every issue be over- 
looked, because of the more readable and 
obviously more attractive illustrated ma- 
terial, we call attention to it at this time. 
Month after month a member of our staff 
goes through the current trade papers and 
technical journals and bulletins which 
come into our hands in a never-ending 
flow. Those bits of information which 
are of value to the ScreNnrTIFIC AMERICAN 
—that well-rounded-out man whose knowl- 
edge of practical things makes him sought 
in the circles of everyday commerce and 
intellectual social life—are digested into 
short, understandable abstracts the bulk of 
which appear under the heading of “The 
Scientific American Industrial Digest,” 
while others of a non-industrial character 
are scattered throughout our columns. 
Professor E. G. Spaulding of Princeton 
University, one of our contributing edi- 
tors, abstracts for us the more interesting 
articles appearing in domestic and foreign 
journals devoted to pure science. Our 
Chemical Editor, Mr. I. Ginsberg, reports 
new chemical products and processes de 
scribed in the chemical press of the world, 
in his “Service of the Chemist” depart- 
ment. All these abstracts represent far 
more editorial work than their space allot- 
ment would indicate, and they are the 
very quintessence of information 


icled 


UR psychie article for April, we must 

confess, was prepared and published 
with some misgivings. Would it be pos- 
sible to say enough without saying too 
much? Would it be possible to offer addi- 
tional inducements for high-grade medi- 
ums to come forward, without making it 
appear that we were flinging a final chal- 
lenge into their teeth? Apparently both 
these things were possible; for in all the 
comment which we have had from this 











CONTENTS 
JUNE, 1924 











LEADING ARTICLES 


The Family Tree of Coal Tar................. Full Page Drawirg 373 
Emaide the Marth, and Out... icc cicccicicccsa By Sir Oliver Lodge 374-875 
The Criminal as an Inventor..... ore By Edward H. Smith 376-877 
Taking the Stenches Out of Industry ER. 2S By James H. Collins 378-379 
SD WO, WEY oe. so sc see acn ss ehe-cane cae Editorial Comment 380 
NE ee oa 5 ods bade ccuivns Brief Items of the Month 381 
pe er By J. Malcolm Bird 382 
Our Abrams Investigation—IX.............. By A. C. Lescarboura 383 
Getting Together on the Traffic Problem.......... ...By the Staff 384 
The Locomotive of the i'uture 
Full Page Drawing by S. “¢* Clatworthy 885 
I I ar oa: « 0» dlorencdd so Ae Godgiens bobo By E. Davis 386 
The Open-Hearth Furnace.................2.: Full So Drawing 887 
Studying Fire Risks from Sample Fires....... .By J. F. Springer 388 
es 8. occ o rekes dt Gacmis swede , By Ismar Ginsberg 390 
oe re rr ferry fe Re ie eo tee 390 
Se, PNNE “-BIUIID oo on cccccccccnscescsses -By ‘the Staff 391 
a. fg - 62 RP or ree re By James H. Collins 892 
The Largest Map in the NEES <<5-<.0-u ccigaean .....-By H. H. Dunn 394 
i RO Se ff RPP eee ee ee .By the Staff 396 
Birds and Sewage Disposal........... wales Leon n Augustus Hausman 398 
Uncle Sam’s High-Priced School........ ee a Pee eae 400 
The War Department’s ee Es GEE ne ee 400 
The Safety of Life and Limb........... Full Page of Photographs 401 
EE ET I wo rae hia dive 4.6666 coe se 2acad 14 ..-By M. Luckiesh 402 
Snowslides ........ a cain Wine d wie’. 62°30 & stadt By D. S. Olson 404 
SHORTER ARTICLES 
Photographs of the Inner Body. 375 Old Canal Put to Use............. 395 
Railway Ties of Concrete for India 387 Keeping Them Down to Eleven Tons $95 
Disappearing Searchlight Towers... 387 Machine for Testing Airplane Ribs. . 395 
The Nerves of Plants.............. 387 EID on od db 0-0 6.08.500-540% 395 
Torpedo Attack by Airplane........ 389 Fighting Forest Fires with Radio 
Ferry Boats with Turbo-Electric SSE cdctnddebede badd ien0e0 399 
RES A re Fee 389 Psychology "ead Criminal Responsi- 
Gasoline Engine That Is Different. . 393 TE ah hd eae ah areien veeduaihcamin i Ka-oo 399 
Electric Light Extremes........... 393 Where the Load Carries the Trailer 399 
Foretelling the Effect of Short Cir- Clothes Moths and Their Control... 399 
Dh” feit seb bvbians os oa(o000006 6,0 393 The Nature of Muscular Fatigue. 400 
When the Hammer Landed...... 393 New Ideas of Prehistoric Flora..... 403 
The Rotary System of Oil-Well A Tree with Engineering Judgment 403 
Dn. diettbictiwepersesspaaede 394 The Origin of Petroleum........... 403 
New Portable Microscope for Use in Be GE NS 6 oc ces ceecsise cscs 403 
Se ED he Seb Se sid cer coccnscecds 395 Is Snowfall Decreasing?........... 404 
DEPARTMENTS 
Inventions New and Interesting.... 405-409 Recently Patented Inventions. ...... 411-412 
The Heavens in June, 1924......... 410 The Scientific American Digest...... 41 
NL <o6: 50's 05.wa bt chido bob area 430 








SCIENTIFIC AMERICAN PUBLISHING COMPANY 


Munn & Company, 233 Broadway, New York 
Founded 1845 


ORSON D. MUNN, President ALLAN C. HOFFMAN, Secretary and Treasurer 
EDITORIAL STAFF 


J. BERNARD WALKER AUSTIN C. LESCARBOURA J. MALCOLM BIRD 


DEPARTMENT EDITORS 
Ausert A. Hopkins, Notes and Queries 
IsMAR GINSBERG, Chemical Engineer 
Victor W. Pace, Automotive Engineer 
Henry Noxris Russew., Prof. of Astronomy, Princeton University 


CORRESPONDENTS 


Hector C. Bywater, London, England 
FRANCIS P. MANN, Paris, France 


Cc. H. CLaupy, Washington, D. C. 
ALFRED GRADENWITZ, Berlin, Germany 


CORRESPONDING EDITORS 


H. Dtevertcns, Prof. of Experimental Engi- H. F. Moore, Research Prof. of Eng. Materials, 
neering, Cornell University. University of Illinois. 


Saut DusHMAN, Ph.D., G. E. Research Lab- Ww, A. Murritt, Ph.D., New York Botanical 
oratory. Garden. 

= ~ Evtery, Consulting Chemist, Union + © Ramsower, Director of Agricul. Ext 
ollege. * ee ee te AE + 

Ratpu J. Fooc, Prof. of Civil Engineering, Service, Ohio State University. 


Samuet J. Recorp, Prof. of Forest Products, 
Yale University. 

J. HamMonpD Situ, Prof. of Civil Engineer- 
ing, Univ. of Pittsburgh. 

Epwarp G. Spautpinc, Ph.D., LL.D., Prof. of 
Philosophy, Princeton University. 

G. A. Younc, Head, Mechanical Engineering, 
Purdue University. 


Lehigh University. 
Leon A. HAUSMAN, Ph.D., Asst. Prof. of Zoélogy, 
Rutgers College and State Univ. of N. J. 
Harry S. Hower, Prof. of Physics, Carnegie 
Institute of Technology. 

M. LuckiesH, Dir. of Applied Science, Nela 
Research Laboratories. 

Roy W. Miner, American Museum of Natural 
History. 


Vol. 130, No. 6. 


Published monthly. Entered as second-class matter, June 18, 1879, at the 
post office at New York, N. Y., under the Act of March 3, 1879. 

Price, 35 cents a copy. $4.00 a year. Postage prepaid in United States and possessions, 
and Mexico, Cuba and Panama; $4.50 a year for Canada. Foreign subscriptions, $5.00 a year, 
postage prepaid. 

Copyright, 1924, by Scientific American Publishing Company. Great Britain rights reserved. 
Illustrated articles must not be reproduced without written permission. Furthermore, the use of 
Scientific American articles or quotations from them for advertising and stock-selling enterprises 
is never authorized. “Scientific American,” Reg. U. S. Patent Office. 













































































article nobody who has taken the trouble 
to write to us has read into our words 
more than they were intended to convey. 
A sincere regret that we had got no fur- 
ther than we had, a sincere determination 
to do all we could to insure that the last 
half of our investigation shouid less 
barren of results of permanent scientific 
value than the first half—that was all we 
meant to convey and that, judging from 
the returns is all we did convey. 


be 


LREADY, we are in a position to in 

sure our readers of action as a result 
of our enlarged offer. Already, indeed. 
we are in the position pictured by the 
concluding sentences of our April article 
—that of being obliged to tell all appli 
cants that, for the moment, the offer is in 
a condition of acceptance, and that for 
the moment no arrangements can be made 
with further candidates. 


UR July issue will contain the first of 

what we believe will be a fairly ex 
tensive series of articles dealing with the 
mediumship which will come immediately 
before our committee as a result of our 
extended offer. We have of the 
| case for some time and have in fact been 
in rather close touch with it. The medi- 
| um is in every sense of the word a pri- 
| vate and non-professional one. She has 
never sat save for her family and her 
friends, with the occasional introduction 
of a small group of privileged investiga- 
tors. She is a person of a social and in- 
tellectual and financial standing which 
make it necessary to appraise the moral 
factors in the case at a very high value, 
and to take the claims which are made on 
her behalf with the greatest seriousness. 


nown 





HE case has a very considerable his- 

tory prior to our participation in it, 
which is so much a part of the story that 
we plan to tell it at some length. Just 
as in the cases of Nino and his predeces- 
sors we had to explain in detail what the 
mediumship was supposed to consist in, 
we must do the same for our newest ap- 
plicant. And in her case the story is so 
much longer, must be told in such greater 
detail, and must have so much more seri- 
ous attention, that we have decided, in the 
July issue, to attempt nothing more than 
this. We shall by that time have had test 
sittings, but they will have to wait for the 
August and later issues. 





F YOU have been impatiently skimming 

these lines in the expectation of learn- 
ing the identity of this medium whom we 
take so very seriously, you are doomed to 
disappointment. Publicity is the last 
thing in the world which she wants. She 
will remain anonymous right down to the 


moment when, and if, she wins our 
| money; and even after that, if a valid 
way can be found of making it plain that : 


the case is as represented, her identity 
will be concealed. We shall not even tell 
you, for the present, where she lives or 
where our sittings with her are held. 


UST to whet your curiosity a lttle 

more sharply, however, we will tell 
you so much more: [If she wins our 
$2500, it is to be devoted entirely to pay- 
ing the expenses incidental to bringing 
before us other mediums, for further in 
vestigation. We shall have more to say 
of this aspect of the case next month; we 
mention it here in passing, just to put 
emphasis upon the financial disinterested- 
ness of the lady who is trying to prove to 
us that the objective phenomena of the 
seance room occur. 
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The stoves of the world are hauled on 
federal Motor Trucks. Eight or ten years 
ago when business efficiency first de~ 
manded faster transportation, the 
three greatest stove manufacturers 
in the world adopted Federals as 
standard delivery equipment. Ever since 
then Garland) Jewel’ and ‘Peninsular’ 

stoves, ranges and furnaces have 

been started to their millions of? Peieh ite bee of Cement setae. 
ultimate owners Via Federal: | elmore sore ruggey and formar made here 
This is only one of many industries —_ Simro STi Rluieslae Sove con are 
which have proven Federal Trucks to [tar sney use Federal Motor Trucks exclusively 
be adequ ate an a satisfactory for all is another evidence of Federal popularity. 

| their transportation needs. - - + - - 
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Prices of Federal Trucks 


l-Ton - - - $1675 7-Ton - - + $5000 
i4-Ton . 2150 Light Duty 

Z2\4-Ton - - 3200 Tractor - - 3200 
3% to 4 s « 4200 Heavy Duty 

5-6 Ton — 4750 Tractor- - - 4235 


These prices are for standard chassis only, in 
lead—F.O. B. Detroit. Excise tax additional. 





FEDERAL MOTOR TRUCK COMPANY 777 DETROIT 


Feverat Mordr Truck Co. has our endorsement. Im dealing with them please mention SCIENTIFIC AMERICAN. 
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Drawn by our Staff Artist from data supplied by Protexo) Corp. é ve? , A 
Delicate perfumes, beautiful dyes, drugs, fire-extinguishing solutions, motor fuels, powerful explosives, fertilizers—these are but a few of the many diversified 


products based on coal tar, the family tree of which is here shown. The thermometer indicates distillation temperature—(See page 390) 
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Inside the Earth, and Out 


Conditions in the Rock Crust That Lead to Earthquakes 







meen |t1E old view about the earth was that it 
consisted of a thin crust of solid material 
containing a seething and molten interior, 
which sat intervals burst forth in vol- 


} and streams of molten lava. At 


j , J} canoes 
a ats me time indeed exaggerated views were 
held about the thinness of the solid crust; but more 


conservative estimates placed its thickness at about 
800 miles. There wus po evidence for this, however; 
the guess was due to the steady increase of temperature 
experienced as borings were made into the crust, so 
that it could be reckoned that a temperature that would 
melt the rocks was to be expected at a reasonable 
depth. 

The idea of a molten or really fluid interior had to 


be abandoned when the great natural philosophers of 


the last eentury began to study with precision the phe- 
nomenon of tides. The tides affect only the fluid part 
of the earth, and practically are found to affect only 
the ocean, showing that that is really the only fluid 
portion, in the full sense 
of the word “fluid.” The 


rest of the earth must be 





extremely rigid: other- 
wise the tidal forces 
would affeet that too, and 
the whole earth would 
bulge, instead of only the 
liquid ocean at its sur- 
face. The yield of the 
ecean is a_i differential 
one. If the whole earth 
yielded appreciably, the 


extra yield of the ocean 
as observed, would not 
occur. Consequently, 


measurement showed that 
the earth must be as rigid 
is glass or steel; and it 
was also pointed out that 
rocks under the pressure 
of the _ superincumbent 
materiais could not melt, 
hawever hot. They huve 
to expand on melting, 
which is the opposite of 
ice: and therefore great 
pressure would keep them 
solid in spite of high tem- 
perature. Moreover, it 
was realized that volea- 
noes could not be a sign 
of really deep-seated fire. 
If the earth were mainly 
molten, the crust would 
be likely to break up and 8 
sink in, and the fluid 
come to the surface; in 
fact, the earth in a mol- 
ten stage would not be 
habitable at all. Ice floats 
on water: but solid reck does not float on molten rock, 
it sinks 

This state of things may really have occurred at a 
certain early period of the earth’s history; but it would 
not become habitable until this process had all ceased, 
and the erusts formed by cooling had successively 
fallen in, until the whole earth was solid, when it 
would have a chance of cooling at the surface suffi- 
ciently to allow water to accumulate and low forms of 
life to make their appearance: and this cooling has 
gone on until today. Voleanoes and hot springs were 
therefore spoken of as mere skin eruptions, localized 
pockets of heat; which subsequently could be readily 
explained by radioactivity, that is to say, by the spon- 


taneous disintegration of heavy atoms and evolution of 
some small part of their immense stores of intra-atomic 
energy 

Indeed, this phenomenon of radio octivity—which is 
alse held to account for the astonishingly high temper- 
ature of the sun and the stars, and to be the supply of 
the heat which they are continually radiating—is so 
great that the wonder was that the earth was not hotter 
than it is. .Henee, no one deubts that the interior of 
the earth is hot: but everyone doubts that it is seri- 
luid. But if not fluid, it may be pasty, that is 


ously f 
to say. extremely viscous. Ordinary viscosity is dis- 


2000-degree mass of molten lava. 


By Sir Oliver Lodge, F.R.S. 


played by such fluids as honey or treacle; but there is 
a kind of fluidity which behaves like a solid to quick 
forces, and as a fluid only to very slow ones. The 
most familiar example of that is pitch. Pitch when 
cold behaves like a brittle solid; it can be broken with 
a hammer, and does not bend or otherwise yield to 
ordinary forces. But it is found that if even a small 
force is applied to it for months together, it yields to 
that force, very slowly, in the same sort of way that a 
fluid would yield to it quickly. A fluid takes the shape 
of any vessel you put it into, and flattens out under its 
own weight. So does pitch, no matter hew cold it is; 
but you might have to wait several years for the 
process to be complete. It never yields quickly. A 
force lasting only a day or two would make hardly any 
impression, provided it was not sufficient to cause 
breakage. 

Now there is a certain heavy black rock which is 
rather prevalent in the deep crust of the earth, and 
which when it comes to the surface is known as basalt 








—the stuff of which the Giant’s Causeway, near Port- 
rush in the north of Ireland, is made. This rock be- 
comes plastic and viscous, like sealing-wax or pitch, at 
a reasonably high temperature, long before it melts. It 
contracts on solidifying—that is the reason of the hex- 
agonal clefts in the Giant’s Causeway; and, hence, 
pressure would keep it solid, and prevent its melting. 
It is not, therefore, molten in the ordinary sense, even 
in the hot depths of the earth. It would not yield to tidal 
forces, which last only for a time measured in hours; 
but it would yield to forces which continue uniformly 
to act over centuries or thousands of years. 

The modern view, then, of the crust of the earth is 
that at a certain considerable depth there is a vast 
accumulation of this semi-plastic material, solid and 
unyielding for all ordinary purposes, but yielding slowly 
like a fluid to very long continued forces. In this 
magma the continents are believed to be floating— 
floating as it were like icebergs in a sea of pitch— 
solid and stable enough to all appearance, and yet 
liable to slow and regular movements, of a kind which 
would be experienced quickly by any ordinary floating 
body. Some parts might rise, opposite parts might 
sink; and this sort of slow disturbance is known to be 
going on. Even in England some parts of the coast 
are rising, so that the sea is retreating: in other parts 


of the coast the sea is encroaching, or the land is sink- 
ing. But the operation is much more striking on a 
large continent like America. Take South America for 
instance. It is floating in equilibrium, with a high 
range of mountains, the Andes, on the west, and the 
great river plains of Brazil and Argentina on the east, 
and if left to itself would be in equilibrium; but the 
rivers keep on carrying down material from the moun- 
tains to the sea, and hence, though very slowly, are 
gradually disturbing its balance, like a load shifted 
from one side of a boat to the other. Consequently it 
is to be expected that the east side is gradually sink- 
ing, and the west side gradually rising—a slow and 
very slight rotation of the whole continent. 

But what is the result? It is evident that a great 
strain must be put upon the solid materials of the con- 
tinent especially at the edges. The tilting of a mass 
like that must be accompanied by sudden fractures and 
slips. The solid portion will be strained until it gives 
way and falls suddenly back. Such breakage is most 
likely to occur where the 
ground is being forced 
up. Parts of it will cling 
on until they can cling no 
longer and then fall with 
a smash, and very likely 
a splash, since the break- 
age may easily occur un- 
der the sea at some little 
distance from the coast. 
Hence, it is that the coast 
near a range of moun- 
tains is more likely to 
be an earthquake region 
than any portion of a 
great plain; though of 
course small slips may 
occur anywhere, with less 
frequency. 

Still more extraordi- 
nary consequences have 
been suggested of late as 
probably resulting from 
this flotation theory, 
which is associated with 
the name of Professor 
Wegener, and is called 
sometimes the Wegener 
hypothesis. Some of its 
recent developments are 
due to Professor John 
Joly, F. R. S., of Dublin. 
The moon is known to 
have been broken or 
squeezed off from the 
earth in long past pre- 
historic ages: and the 


The photograph taken inside the Kilauea fire pit, showing the flow of lava through a hole in the wall, which scar left by its separa- 
Prof. Jaggers got at great risk of his life, after being lowered inside the pit and uncomfortably close to the 
This photograph is, of course, a time exposure siduum of a depression 


tion is now the mere re- 


-alled the Pacific Ocean. 
There was no liquid water or reasonable atmosphere 
in those very early days; and the earth had no sem- 
blance then of what it is now. It was long before the 
formations which are studied in geology. It must have 
occurred thousands of millions of years ago. But long 
after it happened this scar would be deep, and all the 
water would accumulate there, when water could make 
its appearance. The great bulge of land would be in 
the opposite hemisphere, high and dry. But this state 
of things would not last forever. There would be a 
tendency for solid matter to fall and move, so as to fill 
up the cavity. Moreover, a great floating mass of land 
might break up, and a part of it drift away from the 
rest. The shape of America looks as if it had once 
fitted on to Africa and Europe; the idea is that it once 
formed part of that great continent. 

But there are certain propelling forces, partly due 
to the rotation of the earth—which could be explained 
more at length—that tend to push a detached mass of 
land, cracked or separated from the rest by some great 
convulsion, tend to push it towards the west, in a direc- 
tion opposite to the retation of the earth. And thus the 
floating mass, floating in the viscous magma above 
spoken of, would in the course of ages gradually 
travel, so that water flowed into the interstices or in- 
tervening space and became what we now know as the 
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Atiantic Ocean. The pushed continent would tend to 
crumple up on its advancing side, and would thus form 
the Rocky Mountains and the Andes, which at one time 
may have been much higher than they are now; ordi- 
nary atmospheric processes of degradation and denuda- 
tion would wear them down, and a coast line would be 
formed even on their advancing side; and there would 
be any number of minor upheavals and sinkings, in 
themselves fairly slow, but not slow in comparison 
with the majestic movement of a whole continent. 

On the opposite or eastern side of the earth there 
would not be the same pushing force tending to separa- 
tion; but there would be a precipitous descent into the 
cavity; that is, the lands there would be standing on 
the edge of a precipice. This would inevitably lead to 
a certain amount of separation; and still more would 
it lead to occasional cataclysmic disturbances, or break- 
age and falling in of some portion of the crust. 

Anyone living on a mountain side or the edge of a 
precipice must know that it is rather a dangerous posi- 
tion, and that a landsiide may occasionally occur. 
Japan is situated on just such a precipice. The land 
slopes down sharply into the depths of the Pacific 
Ocean, the gradient there being much steeper than on the 
west of America; and accordingly it must be 
peculiarly liable to the sudden collapses that we call 
earthquakes. The Phillipine Islands are on the edge 
of another deep chasm. 

Now if a breakage of the crust occurs at any place, 
it is bound to be accompanied by a violent shaking; 
and this shake or earthquake tremor travels through 
the rocks at a great pace, giving them a rapid horizon- 
tal vibration. The vibration may not be much in ex- 
tent; it may be only an inch or two. But if the foun- 
dations of a house are shaken by a couple of inches by 
such enormous forces as can shake it rapidly, the brick 
and stone of the follow the movement, 
and the whole structure is liable to collapse. The de- 
sign of houses in ordinary countries is not adapted to 
this rapid shaking of the foundations, and 
bound to result. Even a small tremor, much less than 
an inch, will do serious damage. 

When a breakage of the crust occurs under the sea 


coast 


house cannot 


damage is 


and a cleft is formed, it is quite possible for some 
water to get into the cleft and descend to regions of 
high temperature, where it will be converted into 


steam, and may cause something more like a volcanic 
explosion. There appears no need, however, to call in 
the aid of steam in order to account for the damage 
done by a fracture in the earth’s crust near an in- 
habited country. Moreover, the shock of the disturbance 
travels far and wide as an earthquake wave. It travels 


through the deep-seated rock at a greater pace than 
through the surface rust; and hence a distant station 
it may be a thousand miles away—usually experi- 


ences a double shock or double series of vibrations, one 
set coming through the deep earth itself, another com- 
ing through the surface crust a little afterwards, The 
with which these two waves travel is approxi- 

known; and hence, by the interval between 
estimate can be formed of the distance at 


speed 
mately 
them, an 
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The crater of El Misti, 19,260 feet high in the Andes 


which the original catastrophe must have occurred. 

If two people go to opposite ends of a long iron rail- 
ing, and one of them hits the rail, the other can adjust 
himself so as to hear two knocks, one coming through 
the iron, the other through the air; the speed of sound 
in iron being four times that through air; and by tim- 
ing these sounds he could reckon how far away the 
person was who delivered the blow, even if he did not 
know. If he were listening in the middle of a long 
railing running east and west, he might be uncertain 
whether the sound came from the east or from the 
west; to tell that, he would have to compare notes 
with other observers. But if there were two listeners 
with a little distance between them then either of 
them could tell the distance, and both of them together 
could tell the direction; for the nearer would 
receive the wave before the other. 

To imitate the condition of an earthquake observer, 
we might imagine railings running north, south, east, 
and west. Then both on the 
east and west line, get the shock simultaneously—they 
would know that it must be coming from the north or 
the south; whereas, if one received the sound before 
the other, say the more easterly one, they would know 
that it was coming partly from the east. But to localize 
it with any precision, more than two observers would 
be necessary. They must have instruments which 
would record the accurate time of the shock, and they 
must telegraph the results to each other. Roughly 
speaking, that is how it is dene. It is somewhat akin 
to the sound-ranging by which guns were localized dur- 


one 


suppose two observers, 
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Group of five live craters in Java, Smerve at the top and Bromo below being active at the moment, while 
the other three are temporarily quiescent 


ing the war, by timing the arrival of the sound at @dif- 
ferent stations. 

The earthquake wave is not a sound in the 
sense, though it travels with the speed of sound in the 
different through which it 
quiver which has to be registered by ingeniously «de 
vised pendulum instruments, some of which we owe to 
the great earthquake observer, the late John Milne 
who spent many years in Japan; and seme of which 
we owe to Sir Alfred Ewing, now Principal of the Uni 
versity of Edinburgh. Many observing stations, equipped 
with these delicate and ingenious instruments, are dis- 
tributed in nearly all civilized countries. 

The above is a cold-blooded account. or 
the immense amount of knowledge that 


ordinary 


materials comes It is a 


summary, of 


has now been 


acquired about the crust of the earth in the past and 
present ; and the wonder is that the earth is as stable 
and habitable as it is. But it is not really stable; 


and we are wakened up to the fact of insecurity every 
now and then by one of these cataclysms which, though 
small and insignificant from the cosmic point of 
have a terrible effect upon humanity. Man is a 
pigmy among these convulsions of nature: 
of nature, a child of the earth, as we might say, and 
must suffer for the storms and immaturity of his parent. 
It is all good and wholesome for us in the long run 
however dreadful it seems at the time; and at any 
rate we may be thankful that the distress and loss of 
life has not this time been brought human 
wickedness. Man is not responsible. And under those 
circumstances, though we are horrified, we need not he 
unduly distressed or depressed. A world-wide calamity 
that destroys whole families is, I expect, heart 
rending than one which picks out here one and there 
another. An earthquake destroys indiscriminately ; it 
does not select the young and vigorous for destruction ; 
indeed, they are more likely than others to-escape. In 
nature there is a survival of the fittest; in 
is a destruction of the fittest. The longing to 
the sympathy which is called out by an 
cataclysm, are all to the good, 
part of the mystery of life and death. We are not 
responsible for them; we must do what we 
and retain our trust in the wisdom and beneficence of 
Higher Powers. 


view 
mere 


he is a child 


about hy 


less 


war there 
and 
earthquake 


hely 
These occurrences are 


can to help 


Photographs of the Inner Body 
Pager ie to the report of the Paris representa 
tive of the American Medical Association, Drs. A. 
Kotzareff and L. Weyl, by the use of radium emanation 
added to blood serum, have been able to obtain photo 
graphs of cancers inside the body. The new 
involves withdrawing from the body .a certain 


of blood. 


method 
amount 
From this biood the serum is obtained. To 
this blood-serum, a definite dosage of radium emanation 
is added. The radium treated blood-serum is then in 
jected into the body. The radium emanations 
locate in the rapidly growing such as 
tumors of a malignant character like cancer. When a 
photograph of the body is made, the presence of the 
radium emanation manifests itself on the photographie 
plate. 

When this method was applied to a pregnant 
pig. it was found that after a certain 
the radium emanations concentrated in the 


tend to 


tissues 


most 


vuinea 
period of time 


embryo, 
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Left: Five ladders, ete., being used to study the point of departure of a group of escaped criminals and, incidentally, to demonstrate the height of the wall which they had scaled with home-made rope 
ladders Center: The irrewularity in the pickets at the top of this picture is not very conspicuous; but, made with an improvised crowbar, it was sufficient for the escape of two men. Right: The 


outer terminus of the tunnel that 


earried several industrious residents of Atlanta into a more congenial atmosphere 


Interesting escapes that have involved inventive ability on the part of those who engineered them 


The Criminal as an Inventor 


Some Curious Contrivances of the Oblique Mind that Have No Prototype in Legitimate Technology 


turned smuggler. Somewhat earlier, when 
the prodigal Theodora was still alive and 
alight, he had allowed himself to become 
enmeshed in silk. Whether, as our ro- 
mantics will have it, this was merely an- 
other loverly indulgence to gratify the roving opulence 
of his gutter-born imperatrix, or an astute bit of state- 
craft aimed at a Persian monopoly, we cannot deter- 
mine at this pathetic distance. In either event, the 
most celebrated member of the Byzantine line did be- 
come interested in sericuiture and, by that token, a 





conmon eriminal, 

Silk had been reaching Europe since before the 
Christian era, from China, in the caravans of the 
traders of Iran. The first came to Greece from Cos 
in the shape of a tissue so fine that “it revealed rather 
than clothed the form.” Later the raw product began 
to reach Rome, where it was more valuable than its 
weight in gold. Always it had been carried west by 
the Persian merchants, who were said to have gleaned 
enormous profits from the traffic. 

But nothing came to Europe except the fiber or the 
woven tissues of the east, and silk remained a mysteri- 
ous, even a fabulous stuff, wherein shone the moon- 
licht of great deserts and the spilt blood of swart alien 
men So for most a theusand years, 

Then two Perso-Christian priests reached Constanti- 
nople and the attention of Justinian. They had been 
proselyting in China and now carried back with them 
something that must have been regarded as more pre- 
cious than converts—the secrets of silk culture. Justin- 
jun was told what Aristotle had vaguely guessed at. 
Immediately his imagination glowed Ile commanded 
the missionaries te return to China and bring him 
back some of the egyus of this wondrous worm 

But how could that be done? the priests protested. 
Te take the silkworm or its egg out of Chins’ was an 


offense for which generals and princesses had paid toll 
to the headsman. 

Justinian peinted to the bamboo staffs his informants 
earried Were they not hollow? Could not the eggs 


of the bombuye be’ concealed therein? So the Christian 
missionaries went forth, stole the eggs of the forbidden 
siikworm, sinuggled them across Western Asia as the 
emperor had suggested and so brought the rearing of 


le of fabr 





ies to Europe. 
The story of the imperial master of Byzantium and 
re example of crowned 


the most valnab 


Rome cannot pose either as a ri 
criminality nor as the first case of inventive talent 
1 to erime, but it serves well enough to intreduce 
iIness and inventiveness of the 


criminal in every time and age. Smugglers have surely 


nppliec 


the subject of the art 





not been the least ingenious of men in this direction, 
and Justinian’s imprevisation of the bamboo egg-car- 
riers can hardly be rated high among the inventions of 
this crew. When one considers how gems have been 
smuggled out of Goleonda and South Africa by nude 


By Edward H. Smith 


natives, how such bulky products as salt, tobacco and 
tea have been constantly dealt in where the govern- 
ments held a monopoly or enforced a heavy impost, with 
what generality of success diamonds are brought into 
this country from abroad, the handling of a few insect 
eggs becomes insignificant. One thinks of the false 
bottomed trunks, the hollow heels and walking sticks, 
the concealed seams and pockets in women’s clothing 
all the thousand and one artifices that come to the 
attention of our customs men every year, One must 
recall, also, the enormous business of liquor smuggling 
that is today one of the most remarkable political and 
social problems, and consider the thousand artifices and 
special devices employed therein. Drug smuggling is, 
however, the most interesting and baffling field of this 
crime now in existence and to it most of the ingenuity 
of the modern smuggler is devoted. To attempt a 
recount of all the curious devices used in the traffic 
would be to reprint the newspaper accounts and the 
photographs of the illustrated supplements covering the 
last half dozen years. Everything from a false top in 
a hogshead down to a false back in a woman's watch 
has been tried. 

In earlier articles of this series, which designed 
primarily to show how the fight is waged between the 
criminal and the inventor, it has been made clear 
enough that the lawbreaker has inspired many of the 
devices and mechanisms that are the familiar safe- 
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Repe ladder invented by a “second-story man,” so 
made that it can be wrapped about the body and 
carried without detection 


guards of modern life. Incidentally, many contraptions 
of the criminals themselves huve been dealt with, such 
as the various mechanisms and cheats used by gam- 
blers, the fire bombs of commercial incendiuries, the 
various tools and implements of the check forger, the 
methods of the instrument forger and his enemy, the 
handwriting expert, the special equipment of automo- 
bile thieves and the like. 

A great many of these have not been created by 
criminals at all but devised for legitimate use and then 
converted to misuse. Many devices employed by gam- 
blers were made up for the innocent performances of 
parlor magicians. The tools of the forger and counter- 
feiter of paper currency are those of the engraver, 
paper maker and uccountant, Sank and safe burglars 
have adopted nitroglycerine and the acetylene torch 
from industry. All this has been made clear. There 
still remains, however, a considerable body of mechan- 
ical and other creations, of which Justinian’s hollow 
staff is an instance, and which belong to the “crook” 
himself. 

The largest field belongs to the burglar. A complete 
statement of all his creations would involve a history 
of the art of breaking and entering, surely one of the 
oldest among men. One wonders immediately what 
tools the Egyptian grave robbers used who broke into 
the pyramids some five thousand years ago and into 
the rock hewn crypts in the Valley of the Tombs of the 
Kings eighteen hundred years later. Probably nothing 
more formidable than bronze chisels and hammers and 
boundless patience, wherewith to work a way through 
enormous thicknesses of stone. 

Nor isay curiosity quite pass by the tools used by 
classic housebreakers against those crude strange locks 
that ¢losed the houses of Greece and Rome against the 
wandering thief. Indeed, there is reward of informa- 
tion on this topic for the patient researcher in every 
civilization, however lost in time. To every tribe there 
has come property and with it the thief. To every ham- 
let, every half barbarous village, advancement hus 
brought the permanent dwelling and with it the breaker 
in. Thus locks were ushered into the world and by their 
token burglars’ tools. 

The tools of the eighteenth and nineteenth century 
housebreaker seem most fascinating. There are re- 
printed herewith some photographs of these tools. It 
cannot be said that they differ greatly from the imple- 
ments of other mechanics. They do, however, belong 
distinctly to the inventions of the criminals themselves. 
We see, for instance, a great assortment of skeleton 
keys, used to open the warded locks of the late nine- 
teenth century and still effective against the simpler 
bolts of today. The tools of coiners, also, look like ordi- 
nary implements, but criminals used them first and 
devised them in this form. Most men are familiar 
with what the American underworld calls brass knucks 
and the British knuckle dusters. These. and their 
deadly relative, the skull dagger, are the inventions of 
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thugs @nd roughs, and have no honorable prototype. 

There is also the photograph of the tools used by the 
famous Charles Peace, an English burglar of the 1870's, 
whom many British writers upon criminal subjects 
seem to regard as a most remarkable and masterly 
housebreaker, The tools are interesting because they 
show the home-made implements of fifty years ago for 
contrast with the finished devices and mechanisms used 
by burglars today. Perhaps the popularity of Peace as 
a notability rests on some such ground or, more likely, 
upon the facts that he owned and loved to play Cre- 
mona violins, that he was u giant fellow, an irrepres- 
sible amorist and in due time a victim of the gallows, 
for that he shot an interfering and contumuacious hus- 
band. 

The inventions of housebreakers are 
called in the argot, may not, however, be limited to such 
men and times. Before day, an American 
breaker had invented the dark lantern or bullseye, from 


prowlers, as 


Peace’s 


which all the modern electric, flashlights have been 
udupted. Wooden wedges, with which to attack the 
mortar in brick or stone walls without causing the 


ringing sound of a steel chisel; hammers capped with 
thick pads of rubber, to further deaden the sound of 
blows; the jimmy and its child, the collapsible jimmy ; 
the fine steel wedges used in working a crack into the 
jamb of a bank safe to admit of the infiltration of nitro- 
viycerine; the finespun ropes of silk by which burglars 
let themselves down from the roofs of the tall loft and 


apartment buildings in New York to gain entrance 
through a window two hundred feet from the ground 
und a hundred or more from the roof; all these and 


many more belong to the burglar’s inventive domain. 

Fur more romantic, however, than these instruments 
used, for breaking in are the inventions employed for 
breaking out. The strange contrivances which impris- 
oned men bent to the great purpose of freedom 
must form a thick chapter in any volume presuming to 
contain even the first color of the romance of escape. 
We need not concern here with the file that 
Casanova had smuggled to him in a great pie, with the 


have 


ourselves 


familiar saws and cut bars, with the ladders of torn 
bedding by which men have sealed walls against free- 


dom. No vitality shines from such commonplaces. 

Isut where these familiar things leave off the strange- 
ness begins. Incarcerated men have picked up bits of 
wire in the yards, shops or stables of prisons and fash- 
ioned from them picklocks by which 
liberated. A bit of rusty tin has been taken and by 
prodigies of labor and patience wrought into a tool to 
set at naught all the precautions of warders and prison 
architects. In 1846, Louis Napoleon, a prisoner in the 
fortress of Ham for his opera bouffé invasion of France 
u few years earlier, let his aides, who were permitted 
to live in prison with him, get the prince up in the 
clothes of a workman. So attired, he took a long wide 
plank on his shoulder, stuck his riding boots into. big 
sabots and marched out of prison without a word, the 
turnkeys accepting 


scores have been 


him as 
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ean in silence. They tossed him into the dungeon, 
where he lay groaning but spoke no word. 

Eventually, the many won another of those struggles 
which the ego seems destined to lose. The escaper 
gave sign that he was willing to talk. They dragged 
him from his hole and he shuffled away to the machine 
shop, where he looked about and finally picked up a 
bit of twine. This he dipped into the gluepot at the 
far end of the building, where the carpentry was done. 
He carried it dripping back to a steel table where some 


377 


the bar, then listening intently for the rubber shod 
footfall of the roundsman, then swiping again at the 
‘age, till the night was half spent. He got little sieep. 


They worked him hard in the brickyard. He lost 
weight and grew ill. Still he did not give up. He sus- 


pended his work for a time, till strength returned. At 
last he had one of the two necessary bars cut almost 
through, so that a quick wrench would jerk it from its 











place. He smeared the cut with earth and lime and 
touches of green paint and red brick dust. And so he 
attacked the second. 

The prison officials did not 
suspect him. They made 
cursory examinations of his 
cell but did not sound the 
bars. Besides this man was 
an emery user and he had 
none! 

Slowly again then, like 
the drop of water on the 
slab of granite, like frost” 
and thaw at the heurt of a 
crag. like time itself against 


world, 
went 


the mountains of the 
this insuperable man 
on to cut 


the single bar that 








Outside, an innocent roll of cloth. Inside—the smugegler’s delight! 


was lying about and twisted his sticky string 
in the powder. As it dried the bits of emery held fast 
und he had a moderately effective contrivance for an 
immoderately patient and determined man. He said it 
had taken him three months to cut through the bars 
in this fashion. The oflicials believed him and so set 
down the case upon their books. 

They put this remarkable escaper into another cell 
and took precautions against the abstraction of twine 
and glue and emery powder. Nevertheless, at the end 
of about three and a half years, the same man again 
made his escape and his bars showed that they had been 
eut through in exactly the same manner as before. 

The prison intelligences began to waken at this. The 
man had not had access to glue or emery or twine this 
time. As a matter of facet, he had before the previous 
escape been employed in a quarter of the prison which 
must have made it impossible for him to visit the shops 
and get string after string of glued emery. The con- 
viet had hoaxed them. 

This time they did not 


emery 


get the bar cutter back, but 


his story is well known among the underworld elite. 
The man had used nothing but woolen strings care- 


fully drawn from the rough stockings furnished by the 
State. These he had moistened in his own spittle and 
then rolled in the dust of his floor, sticking them 





a carpenter without ques- | 
tion. Six years later the j 
sume escaped convict was 


emperor of the French. 
This exploit was emulated 
many later at 
Dannemora by no less an 
offender than the celebrated 
Soap-box Hardy, who quick- 
ly slipped on the uniform 
of a painter, which had been 
left hanging in the 
room. Picking up a 
and pot, he, too, walked 
blithely into the sun- 
shine and golden air of free- 


un good years 


clothes 
brush 


out 


dom. 

A few years ago in one of 
our State peniten- 
tiaries a convict escaped by 
the old manner of cutting 
through his bars. He was 
at liberty only a few weeks 
or months when the police 
picked him up and returned 


western 


ee 














him to his shadowed house. 
The prison officials, as is 
common “in such cases, de- 
manded to know where the 
man had got his saw. He shook his head with de- 
jected doggedness and said he’d used none. Guffaws 
the warders. Still the man blinked, held him- 
a kind of stupor and insisted that he had not 
saw, that no one had smuggled such an instru- 


among 
self in 
used a 


ment to him and that he had been without accomplices. 


applied their tongue 
man 


The 


starters. 


keepers menaced him and 


Their victim bore the pain as best a 


The typical kit of tools of the up-to-date burglar. While in a way modelled 
after ordinary tools, they are of decidedly specialized form 


against the stones of his cell wall till they had partly 
dried. With these frail strands he had attacked the 
ineh-thick steel bars. 

At night, when he had been locked in his cell and the 
lights-out signal given, this giant of patience had crept 
from his couch and begun pulling his sandy string 
back and forth across a bar. It took many nights be- 
fore he made an impression, taking a few swipes at 


stood against his freedom 

a thing most likely empty, a 
mere word. It took him 
almost all of three and one- 
half years to do this deed 


of forfeit valor and sublime 


tenacity. 


Once ready, he rested and ate his fill again, 
so that his strength might not fail him, onee bis foot 
was on open ground. Then, one night when the moon 


was beyond the world rim and clouds 
faces of the Pleiades, he was gone. 

At the Federal prison at Leavenworth, in 1901, the 
invention of a convict made possible the historic mutiny 
and jail break in which twenty-seven determined men 
got away, after killing and wounding their keepers. 

The new prison, as it was then called, was being 
built by convict labor, on a hill site west of the tewn 
The convicts were kept in the old prison, later called 
the military prison, in the fort, two or 
away. Every morning a file of four or five hundred 
convicts was marched out of the old prison and along 
the roads and stream beds to the new side. Here they 
worked inside a wooden stockade, laying bricks, erect- 
ing walls, building the very cells that were to contain 
them in the futu@. 

One sunny afternoon three or four of the leaders 
among the convicts walked over to a point of the stock- 
ade, stuck their shovels into the earth, turned ever 
little and procured several heavy 
extra ammunition, which had certainly 
there by accessories from the outside. 
advanced on the main gate, which had a tower above 
it, occupied by a guard with a repeating rifle. Inside 
guards rushed to head the mutineers off and were shot 
down or driven 
tween the 


had soiled the 


three miles 


“a 
sod revolvers and 
planted 


So armed, they 


been 


to cover. In an exchange of shots be 


convicts and the tower guard one convict 
and the guard were killed. The gates were thrown 
open and the convicts ran out, followed by others to 


the total of twenty-seven. 

The puzzle of the thing was solved when one of the 
ringleaders fell into the hands of the prison authorities 
and confessed. This man had been in 
with an outside agent by means of secret writing. 
prison people were puzzled than 
means of secret writing had’ men within 
walls? ‘How could they get the necessary 
chemicals? What code had they that 
eye of the prison censor? 

The captive leader drew a piece of calendered paper 
toward him and asked for ink and a pen with two 
clean points. With ink on the first point he scrawled 
out a conventional and innocent letter of the very kind 
a convict would write home. The officials did not even 
note that the lines were spread rather far apart 

After this writing had been permitted to dry thor 
oughly, the demonstrator put the clean pen point into 
the holder and moistened it with his tongue. Thus, 
with spittle, he wrote between the lines of the original 
letter this menacing sentence: 

“Leave four gats and extra shots buried inside and 
under thirty-fifth paling of stockade west of main gate 
by October 5.” 


communication 

The 
What 
prison 
and 
iad passed the 


more ever. 
the 


tools 


There were no magician pen-top readers present and 
none knew what had been set down. 

The captive allowed the sheet te dry completely. 
Then he passed it among the officials, asking if ‘any 
could see any marks or make out any letter. All 
baffled. Laughing shortly, the convict dipped a small 
sponge into the inkwell and rapidly spread the bine ink 

(Continued on page 426) 
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Taking the Stenches Out of Industry 


The Embarrassments of Left-Handed Perfumery, and How They Are Often Eliminated 


-INE little 
keeping 


Bingville’s daily house- 
tons of garbage, 


item in 
thousand 





three 
less. 


after day 


more or 
Day 
and 


the city 
soup 


hauls it away 
dumps it. and potato 
peelings, melon rinds and apple cores, the 
burnt hash from the boarding house and the poor little 


bones 





bride’s first biscuits, mixed 


By James H. Collins 


sprays of water. In this way, practically all the dust 
was extracted. It had a vile odor, and though rich in 
fertilizer values for the farmer, was so difficult to dry 
that the company let it run into the sewer. 

But the gas going up the stack still smelled! 


Then they .tackled the moisture in those chimney 
gases. You have probably noticed that the fragrance 


of flowers in the country, 





with such-and-such a _ per- 
centage of tin cans, empty 
bottles, broken glass and 
china and iIiost 
doesn't look 
wealth! But 
dollars tn it 


recoy erable 


silver—it 
much like 
there are 
+ per cent of 
worth 


easily three million dollars 
yearly and 11 per cent of 
tankage for fertilizer, 
worth a million. or two 
more. Call it a round five 
million, or a good home 
built every day for some 


taxpayer 
Some years befere the 

Great War began a corpor- 

ation made a contract with 








and new-mown hay, and 
freshly turned earth, is 
sweetest early in the morn- 
ing when the grass is heavy 
with dew. Water vapor in 
the air carries this fra- 
grance—and tons of water 
vapor going up the stack 
carried some of the fra- 
grance of garbage, in quite 
the same way. 

So apparatus was install- 
ed to condense this moisture 
by blowing the chimney 
gases through water sprays, 
and all but a very small 
percentage of uncondens- 
able gases were eliminated 
from the chimney. 








Bingviile to tuke this gar- But the small volume of 
bage and render out the those uncondensable gases 
grease and fertilizer by an had positively the worst 
odoriess process, keeping odor of all! In the labora- 
those by-products for its tory, they could be made 
trouble and relieving the odorless by very high de- 
city of expensive hauling : grees of heat, but it was 
and dumping. Construction Activated-carbon absorber used in removing odors peyer found possible to 
work was begun on a large from the air apply this principle com- 
plant, but before it could mercially, as the cost of 
be put into operation the war upset things. Steel extra coal would have been prohibitive. 


trebled in 
for common 


price, coal rose from $3 to $8 a ton, wages 
labor from $1.75 to $4.50 a day. So the 
rendering pliant cost more than its promoters had esti- 
mated. That didn't them When they first got 
going, because grease and tankage were also selling at 


trouble 


better prices. But it was soon found that operating 
costs were higher, too, And then, when we got into 


the war, those food conservation signs “Save the Fat!” 
cut the amount of grease in Bingville’s garbage to such 
an extent that, where there had been eighty pounds to 
the ton in normal! times, thirty pounds was about all 
that could be hoped for. 

That rendering plant had to shut down, and today 
stands idle, while Bingville has gone back to dumping 


its garbage. Unbalanced business conditions during 
the war were to blame for this failure, but it was ac- 
tually a bad smell that caused the shutdown. They 


built their plant believing that, with modern engineering 
practice, garbage could be unloaded and treated without 
offensive odors. But hundred thousand dollars 
were spent unsuccessfully in efforts to make the process 
inoffensive. 

Chemists and engineers worked on the problem, and 
the solution often seemed to be just around the corner. 
Inventors turned up by the score, announcing that they 
had solved it, and offering to install an apparatus that 
would make the place as sweet as a cow’s breath— 
not altogether the free-lance inventor with a wild look 
in his eve, either, but bachelors and doctors of science 
in the employ of responsible corporations. Generally, 
they wanted about five thousand dollars to install their 
more, and in many cuses only 
But when the garbage company 
offering to pay twenty-five 
odors after the 


had 


several 





apparatus, seldom any 
two or three thousand. 
counter proposal, 
thousand if the apparatus eliminated 
inventor had installed it at his own expense—it 
no takers! 

ty the rendering process nsed in this plant, the gar- 


made a 


bage was brought in as quickly as possibie, to have it 
After cooking to extract the 
grease, the residue left was dried down into “tankage” 
valuable to the farmer for its nitrogen and humus. 
Practically all the odors went up a very high chimney 
in the form of heated gas, except the odors of cooking, 
which were kept pretty well inside the plant. In these 
gases, something like thirty to fifty tons of fine dust 
went up the chimney every day. This dust had a bad 
Believing that it carried all the odors, engineers 


least odorous 


fresh and 


odor 
installed apparatus to wash it out of the gases with 


Despite these efforts, the plant had a bad reputation 
among people who lived around it. Certainly, a large 
proportion of offensive material in its chimney gases 
were kept out of the atmosphere, so it was not actually 
as bad as a garbage plant 


best thing for garbage. Reduce it to the 
irreducible! 

“That is, incineration by methods such as they have 
developed over in England. An incinerator of the 
latest British design might be operated alongside a 
cathedral, so far as offensive odors coming from gar- 
bage after it enters the plant is concerned. Garbage 
is generally self burning, for besides table scraps con- 
taining fat, it is mixed with paper, wood, leather, cloth 
and other combustible rubbish. These incinerators burn 
it at very high tempesatures, 1400 to 2000 Fahrenheit, 
destroying practically everything. Instead of one fur- 
nace, a series is used, all having a common combustion 
chamber for mutual assistance. One furnace contains 
a fresh load of garbage, just started and giving off 
flue gus at a moderate temperature which would be 
odorous if it reached the atmosphere. An adjoining 
furnace, however, is in full blast, giving off high-tem- 
perature gases, and a third will be a mass of cinders, 
emitting even hotter gases. These gases are mixed to- 
gether in the common combustion chamber, so that all 
odors are burned up and destroyed by the high tempera- 
tures before the gases escape from the chimney. More- 
over, these gases are used to heat the forced draft that 
is drawn back through blowers to feed the furnaces. 
Incineration does away with much of the expense of 
hauling and dumping garbage. It can be collected and 
burned at small incinerators scattered over the city. 
Indeed, incineration has now begun in our cities, for 
practically every large apartment, hotel and institution 
built nowadays has an incinerator installed as part of 
its equipment. 

“On the surface, the wealth in garbage seems like 
easy money. But try to get it out at a profit, and you 
will find that it is the squeal of a pig not worth saving.” 

But right in those war times that were heaping 
trouble on the Bingville garbage works, there stood at 
every other city street corner a barrel which, had the 
garbage men only known it, held something new and 
promising in the way of odorless reduction. You re 
member those barrels—common flour and sugar burrels, 
beautified with white paper and a Red Cross sign, into 
which people threw cocoa 


Burn it up! 





run without such deodoriz- 
ing devices. sut people 
complained of bad smells, 
nevertheless, and in the 
end the health authorities 
as a nuisance, 

chapter was 


closed it 

The final 
interesting: 

The health authorities 
insisted that the plant gave 
off bad odors, and the man- 
agement, while admitting 
that some odors escaped, 
maintained that they were 
not in sufficient volume to 
be offensive. The chimney 


was high, and shot its 
gases out at such an alti- 
tude that odors did not 


reach people living nearby, 
but were generally reported 
at such distances that the 
garbage works had a pretty 
good alibi. However, when 
the health authorities sent 
up an airplane with two 
men who cruised down the 
wind until they smelled 
garbage, followed it straight 
upwind, and came to the 
garbage company’s chim- 
ney—the jig was up! 
Millions of dollars have 
been lost in the search for 








nut shells, peach stones and 
other fruit pits to make a 
peculiar kind of charcoal 
that the Army wanted for 
gas masks. 

Out of those barrels the 
chemist eventually evolved 
“activated carbon,” a sub- 
stance that promises to 
free industry of all offen- 
sive odors, bringing the 
packing house, glue works, 
soap factory, fertilizer 
plant and like establish- 
ments, now often banished 
to the waste places, right 
into town where they will 
be handy to raw materials, 
transportation facilities 
and customers. Better yet, 
it may squeeze money out 
of a noisome industrial 
smell, yielding by-products 
to pay for the trouble. 

The chemist and inven- 
tor now seem to be closing 
in on the offensive odors of 


industry from several di- 
rections, after many fail- 
ures. They have tried to 


wash out bad smells, to 
burn them out, to concen- 
trate them, to shoot them 
so high up tall chimneys 








a denatured garbage-ren- 
dering and some 
of the engineers who have 
gone furthest into this 
proposition declared that the wealth in garbage is like 
the gold at the rainbow’s end. 

“T have solved the puzzle over and over!” says C. R. 
Van Etten, an engineer well known as a specialist in 
this field. “Once I knew all about it, but now there is 
only one thing I feel sure of—that incineration is the 


process, 


Activated-carbon absorber by means of which gaso- 
line is recovered from natural gas 


into the welkin ‘that they 
would vanish—even to 
make people like an objec- 
tionable stench by perfum- 
ing it with some volatile, pleasant-smelling chemical. 
of these methods were successful in making 
the factory itself odorless. When the visitor goes 
through a certain big eastern soup-canning establish- 
ment, for instance, his attention is called to the fact 
that there is practically no odor of cooking. The 


Some 
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bouquet of good warm nourishing soup is pleasant, of 
course, but they keep it out of that factory with large 
rotary blowers. If you want to smell the soup, it is 
necessary to go several blocks away from the factory. 

However, even the most offensive industrial odor 
doesn’t bother people working in the factory that 
creates it. They become accustomed to it in a few days 
and smell nothing. It is the same with pleasant odors 
—the young lady with a job in a perfume laboratory is 
fragrant as the rose, the lilac and new- 
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and nut shells were turned into charcoal. Charcoal 
is carbon, and according to the stuff it is made of 
—peach stones, cocoanut shell, wood or coal of vari- 
ous kinds—and also the way in which it is made, has 
more or less affinity for odors. Odors, good and bad, 
are carried by complex molecules taken up by char- 
coal, while the simple molecules composing air, water 
and some of the gases pass through unaffected. Some 
charcoals, like those made out of the leavings in the 
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gas-mask researches, Dr. Chaney had an ali-around 
experience with offensive odors, fumes and gases, 
learned that, with a charcoal gas mask, one 
in the foulest and densest odors and be wholly 
of them. This little factory was investigated, all appa- 
ratus from which bad smells arose made airtight, the 
offensive gases drawn away in pipes and passed through 
activated carbon. The apparatus was built hurriedly, in 
an emergency, but worked so well that, though it 

installed more than a year ago, 


and 
could work 


unaware 


wis 


the factory 








mown hay. People know when she is 
coming a block off, but she herself smells 
nothing. And offensive industrial 
are seldom harmful, unless they contain 
actual like acid and ammonia 
fumes. jad smells may nauseate people 
unaccustomed te them, but workers in the 
odoriferous industries are generally pretty 
healthy. 

It now seems quite likely that, within 
a few years, when people complain of an 
offensive factory, its odor can be scien- 
tifically eliminated by one of several 
methods lately They have 


odors 


poisons, 


discovered. 











been carried through the laboratory and 

















Deodorised Air 


~ Concentrated 
odor to be 
burned. 





experimental stages, but not yet widely 


P : Kettle 
applied on a commercial because 





scale 


Carbon Condenser 


Tower 


Sorubber 


has since run steadily without a 
plaint. It took two tons of 
shells to make half a ton of cocoanut shel! 
charcoal for the carbon that 
as an odor sponge. The carbon is worth 
up to 75 cents a pound, and there 
moderate investment in kettle covers, pip 
ing, and blower equipment. The 
is virtually automatic. The actual weight 
of an offensive smell is very small, so a 
carbon sponge of this type will operate a 
Then 
the night fireman turns live steam through 
the system, distilling all the offensive ma 
terial in concentrated form into the fire-box 
of the boiler, where the heat destroys the 
smells. When the carbon has been revivi- 


single com 


eocoanutl 
towel acts 


was a 


syste 


week before it needs squeezing out. 








there is still considerable research work 
to be done on the particular perfumes of 
the different industries. 

The smelter fume nuisance 
largely done away with by Dr. Frederick G. Cottrell’s 
famous precipitation apparatus. Before this invention, 
crops and vegetation for miles around a copper smelter 
were often killed by the fumes from its stack, causing 
constant complaints and disputes. Farmers maintained 
that the fumes were “pizen,” while smelter men insisted 
that neighboring agriculturisés were really “smoke farm- 
ing’—that is, planting crops near a smelter, not with 
any idea of marketing them in the regular way, but to 
collect damages from the smelting company if they didn’t 
thrive. The Cottrell process doesn’t really affect smelter 
fumes, but simply precipitates metal and dust particles 
from them with electric currents of very high frequency. 
Besides saving valuable metal dust, it allows the gas, 
fumes and smoke to pass up the stack hot, where before 
the dust was washed out. This cooled the gases so 
that they sank down on the surrounding neighborhood 
and made trouble, whereas hot gases rise and are 
diluted with air, doing no harm. The appa- 


has been 


The general lay-out of an installation using activated carbon for the elimina- 


tion of stenches 





Red Cross barrels, are very active—sponges with such 
un insatiable thirst for complex odor molecules that 
they will take up more than 50 per cent of their weight 
of certain vapors, or one volume of charcoal will absorb 
fifty to one hundred volumes of odorous gas, depending 
upon its character. Other kinds of charcoal, however, 
have little aflinity for odors. “Activated carbon” is a 
kind specially made to sop up and hang onto odors as 
they pass through a mass of it. 

Suppose you have a factory so offensive that people 
are up in arms about it. Dr. Chaney and Dr. A. B. 
Ray have told, in one of their technical papers, the 
story of such a factory in an eastern State. It was a 
tiny place, employing only half a dozen men but—Oh, 
my! The owner honestly tried to wash and burn the 
odor out of his activities, but with no and 
finally was notified by the health authorities that he 
must either shut down or move away. During his 


Success, 


fied in this way,it is again a clean, thirsty 
sponge, ready for work. 
charcoal has been 
some cases without 


Such deodorizing 
used three years in 
deterioration—rather, 
it seems to improve with use, and one shortcoming of 
activated carbon as merchandise is, that customers buy 
it so infrequently and for some purposes only once 

It may be that there is something worth saving in the 
odor from your factory. Or gases not offensive at all 
are dissipating good material as they pass out into the 
atmosphere. The waste gas created in fermenting corn, 
for example, contains acetone, butanol and ethanol 
which can be caught by the carbon sponge and recovered 
by distillation. alcohol, benzol, ether and 
other volatile liquids used as solvents in many indus- 
tries, and largely lost through evaporation, are 
recovered by treating them as though they 
sive smells, 


Gasoline, 


now 
were offen- 
from natural 
gas, thus far one of the principal industrial uses of 
activated carbon, and light oils as well as sulfur ex 
tracted from illuminating gas before it is sent through 
the mains to the consumer. 

The principle is sound, but still so new 


Gasoline is also extracted 





ratus is also used in cement kilns to pre- 
vent damage to surrounding vegetation by 
cement dust. Dr. Cottrell’s invention has 
also been of great public service because all 
the royalties that it yields go to finance 
scientific research, his gift to the public. 

The idea of soaking up a bad smell with 
“activated carbon,” as you mop up dirty 


water with a sponge, grew out of the 
war-time chemical investigations of Dr. 


N. K. Chaney which made our gas mask 
far better than any used by either the 
Allies or the Germans. Your fruit pits 





























that the practice fer different 
must still be worked out by engineers. 
Take the case of a reduction 
plant as an illustration, where there are 
several hundred million cubie feet of 
chimney gases daily to be deodorized. Be 
fore the engineer can design an apparatus 
for such purposes, the chemist must meas- 
ure what he calls the “stench load” of 
garbage gases. In extracting gasoline 
from natural gas, he has figured its weight 
per cubic foot of gas, the pounds of gas 
(Continued on page 426) 


industries 


garbage 

















Above: 


Pressing tallow from cooked product. 


Below, left: Melting raw beef-fats. Below, right: 


Cracklings coming out of the press, ready for market 


Taking the odor out of the packing industry by aid of a new process of dry rendering 
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Charlies Allen Munn member of our air service, who requested that his name eleven in all, and under these conditions a flood of 

4 ‘ « 4 4 . . 

; 2 ; be not used as the author-—a not infrequent request 155,430 cubic feet per second was passing through this 
f ii IS our mournful task to record the death nich is always scrupulously respected. Unfortunately, spillway. During the whole ‘period, of the flood from 

P ‘harles Alle > ‘ > > resj- y . ee : 7 r i 
of Mr. Charl Allen Munn, the late Presi the editor who made out the list of contents for that October 22d to October 27th, inclusive, 42.4 million 





Publishing 
His 
issue was on the press, 


one month in the 


dent of the Scientific American 





nine Company, in the 65th year of his age. 
death occurred when our May 
and in order to avoid the delay of 
announcement, we decided to publish an insert memorial 
which our subseribers received with the May number, 
but which was not available for our newsstand copies. 

The subject of this memorial came of old American 
settle in 


ancestor of the family to 


Munn 


stock, the first 
served in the 


Munn, who 


being Benjamin who 


War. 


con; pany 


America 
Pequot From him descended Reuben 


raised a and marched to Cambridge at the 
time of the Lexington alarm call, and who subsequently 
present at the 
The de- 
ceased was the second son of Orson Desaix Munn, who 
Alfred Ely 


1846, a publication known as the ScrENTIFIC 


served under General Gates and was 


surrender of General Burgoyne at Saratoga. 


Beach purchased, in 


AMERICAN, 


in conjunction with 


which had been started in the previous year. It 
AMERI- 


may 


truly be said that the. history of the ScrENTIFI« 


CAN during the seventy-eight vears of its existence is 
the history of the life work of the father and son, for 
Mr. Charles Allen Munn, 
in Princeton 


entered the office of Munn & Company in that year, and 


after preparation in Paris and 


University, where he graduated in 1881, 


thereafter until the time of his death for a period of 
, 


devoted himself closely to the inter- 
AMERICAN and its affiliated pub- 


forty-three years, 
ests of the ScIENTIFI 
lications and enterprises. 

Mr. Munn was at all times an enthusiastic sportsman ; 
but, outside 
lay nearest 


his business interests, the subject which 


his heart was his collection of Americana 
Washingtonia which grew to be the 

He was one of the leading 
and his town 
York City, contained sevefal of 
Washington by Gilbert 
being a 


and especially his 
most notable in the country. 
authorities on Americena, house at 62 
East 65th Street, New 
known 


Stuart, Trumbull 


the best 


portraits of 


and Peale, the last named 
full-length portrait. The collection includes Wedgwood 
portrait cameos, mezzotints, miniatures, diaries, letters, 
Washington and others of the founders of the 


Students and lovers of Americana will rejoice 


ete., of 
republic 
that this fine collection was willed by Mr. Munn to the 
Metropolitan Museum of Art of New York City. 
Possessing an attractive personality, Mr. Munn gath- 
large circle of friends among whom 
Underneath his brisk busi- 


ered about him a 
his loss is greatly deplored. 
hess exterior, lay a very sympathetic heart, and it was 
rarely that any supplicants for financial aid who found 
their way to Mr. Munn’s desk were turned away. His 
name long list of philan- 
thropic, church, social betterment, and kindred societies. 
York Bar, 
and one of the charter members of the New York Patent 


was also to be found on a 


The deceased was a member of the New 
Association. He was one of the founders of the 
Country Club, and captain of its polo 

member also of the University, Cen- 
Tennis, Union 


as Presi- 


Law 

Essex County 
team, And was 
Grolier, 

Knickerbocker Clubs He is 
Munn, grandson of the founder 
AMERICAN, 


tury, Merchants, Racquet and 


and succeeded 
dent by Mr. Orson D 
of the Screntiric 


who will thus represent 


the third generation in the ownership of this publica- 
tion. 


Airplane-Battleship Controversy 


mene) N OUR issue of December, 1923, we published 
A an article credited to the staff and entitled 
High Altitudes,” 
some startling information as to 
which has recently been made in the 
The facts 
ranking officer of the Coast 
Artillery Corps, and were therefore fully authentic. 
April, 1924, 
Battleship,” 





“Driving the Bomber to 
which gave 


advance 


the great 


range and accuracy of antiaircraft artillery. 
were furnished by a 


high 


In our issue of we published an article 


“Bombing the which was written by a 


staff 
The nameless writer is evi- 


issue was under the impression that it was a 
article and so named it. 
dently a strong partisan of the airplane side of the air- 
plane-battleship controversy; but since we .had already 
Admiral article “Has Sea Power 
in November, 1923, and the aircraft article in 
December of that year, both favorable to the defense 
against bombing, we decided to let this bombing enthusi- 
ast have his say and say it in his own hyperbolean way. 

The immediate result of the publication of this last 
article has been the receipt of a letter of protest from 
Major-General Coe, Chief of Coast Artillery, and other 
the spirit, if not 
the facts, of the April article are at variance with those 


published Gleaves’ 


Passed?” 


artillery officers, who complain that 


of the December article. The point is well made, and 
we repeat that the April article was not written by the 
staff but by a contributor. 

The position taken by the ScrENTIFIC AMERICAN on 
this question of the supremacy of aircraft over ships of 
the sea has never varied. From the very first we have 
deprecated the extravagant claims of the air enthusi- 
and particularly of Sir (now Admiral) Percy 

The battleship never was, is not now, and for 


asts, 
Scott. 
many 


years to come will not be in danger of being 


‘swept from the seas.” Scott’s (or was it Fisher's?) 
“sack or scrap the lot” is picturesque and that is all. 
And in our saying this, please do not suppose that 
we undervalue the great advance which has been made 
in naval and military aeronautics. defense, 


(after the enemies’ planes 


For coast 
for scouting, for spotting 
have been shot down), and under erceptionally favor- 
able conditions for torpedo-plane and bombing attack, 
the airplane has an undoubted value—limited today ; 
capable of great development in the future. But until 
that development has proceeded to the point where the 
whole game can be lifted from the sea into the air, let 
us hold on to the well-proved system which we have, 


The Great Flood at Panama 

OME twenty years ago when engineers were 
deciding whether to build a sea-level or lock 
canal at Panama, the controlling physical 














factor was the enormous floods which often 
descend upon the canal from the Chagres River during 
the rainy season. The opponents of a sea-level canal 
predicted that the rush of water coming 
down the Chagres would produce currents in the canal 
which render it unnavigable and threaten its 





enormous 


would 
very existence. 
The advocates of the lock canal claimed that the only 
to handle these floods was to build a 
at Gatun near the mouth of the river and form a lake 
over 160 miles in which and hold 
these flood waters and prevent their destructive effects. 
That the sea-level canal 
proved last October when the Isthmus was subjected to 
an unprecedented rainfall lasting a week, and there was 
a flood discharge into the canal that broke all previous 


way huge dam 


area would catch 


advocates were correct, Was 


records, 

The dramatic details of this flood are described by 
Governor J. J. Morrow of the Canal Zone in an article 
in the Military Engineer, from which we learn that the 
probable inflow to Gatun Lake at the maximum period 
of the flood was between 250,000 and 300,000 cubic feet 
per second, and that for twenty-four hours on the 24th 
of October the Chagres discharged into the lake over 
15,000,000,000 cubie feet of water. 

Now Gatun had not only to receive this huge flood, 
but continually to get rid of it. It was for this purpose 
that the spillway at the center of the Gatun dam was 
provided with fourteen with a maximum 
charge capacity of 200,000 cubic feet per second. Previ- 
ous to this flood, the opening of seven gates had been 
sufficient; but as the downpour continued, two more 
gates had been opened, and then two more, making 


gates dis- 


cubie feet of water were wasted over the spillway. 
This is equal to ten feet depth of water over the whole 
166 square miles of the lake. 

Except for some slides and. wash-outs on the Panama 
Railroad, and a large slide into the Canal which did 
not seriously interrupt traffic, the canal, thanks to the 
watchfulness and energetic action of all the canal em- 
ployes, passed through this ordeal practically intact. 


A Machine That Makes Its Own Repairs 
HE other 
about the doctors. 





heard a man grumbling 
He roundly asserted that, 


day we 


as diagnosticians, they were but a sorry lot. 
“Something “with a 
complicated machine in my factory or a delicate instru- 
ment in my laboratory. I call in a professional engi- 
neer or a skilled He very quickly locates 
the trouble (that is to say, diagnoses the case); read- 





goes wrong,” he said, 











mechanic. 


justments or repairs are made; 
Now the body 


and the worry is over. 
is a machine and the doctor is the pro- 
He has spent a lifetime in the study 
his disposal all the 
accumulated experience of his profession for ages past. 
Something goes wrong with this machine. You call in 
prescribes medicine, diet, etc. 
You follow instructions faithfully ; but with no results. 
You try another doctor—same result. You go to a special- 
ist; to two or three of them, and you are lucky if you 
don’t different 
on the operating table. No, take it from me, the aver- 
age doctor, as the professional engineer of this machine 
we call the human body, simply isn’t in it with the 
mechanical engineer in finding what is wrong with a 
machine and setting it right.” 

Then we pointed out to our friend that to compare 
the most ingenious and perfect mechanism ever made by 
man with the human body, was as foolish as to place 
his baby’s go-cart in the same class with a Rolls-Royce 
motor. We asked him to consider that although the 
modern high-class automobile in respect of the ingenuity 
of its design, its power, durability, speed and ease of 
control, may be regarded as the most perfect mechan- 
ical triumph of the age, it is but a child’s toy in com- 
parison with that crowning triumph of all creation, 
man. Not only is this body of ours a heat engine, with 
an efficiency undreamed of in any heat engines of man’s 
construction ; but it is a self-contained chemical labora- 
tory, in which are carried on, ceaselessly and surely, 
scores of differing elaborate reactions for the production 
of the substances needed for the growth and repair of 
the body. 


fessional engineer. 


of this machine; and he has at 


the doctor; he diagnoses; 


collect as many diagnoses and end up 


For one point in which the man-made machine may 
go wrong there are a thousand where this infinitely 
complex human machine may slip into trouble. We 
bade him be fair to the doctor by recognizing the in- 
finite complexity of the problem of making the right 
diagnosis in a complicated human disease. 

And then, to drive in the last nail of conviction, we 
dwelt upon the marvelous fact, that the human machine 
is self-repairing. To match that, the automobile would 
have to be capable of building up the walls of its cylin- 
ders, the surfaces of its piston rings and the seating of 
its valves, continuously, and in the exact measure in 
which they were worn And as for the 
they would have to fabricate new rubber on their treads 
and 
deep gash was cut in the shoe, molecule by molecule 
new rubber would have to be built up by the tire itself, 
automatically, until the wound was wholly closed. 

Although it is true that but for this 
power of self-repair, the doctors and surgeons would, 
indeed, be in a hopeless quandary, we may at least be 
assured of this: that the most difficult repair job in 
a garage or a factory is simplicity itself compared 


away. tires. 


us these were ceaselessly disintegrated; when a 


marvelous 


with repair work in a hospital of sick men. 
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Here and There 





MONG the most weighty of the Federal Government's 

activities, and far from the least interesting thereof, 
are those of the Public Health Service. 
the extent and the wide variety of the work 
tuken by this bureau. 
out any adequate concept of the wide field over which 
the public health engineer today must spread his labors. 


Kew of us realize 
under- 
Many of us, even, are quite with- 


With no pretense of covering this field, but merely te 
indicate some of its more interesting angles, “Ilere and 
There” this month is given largely to a display of 
several interesting personalities and several interesting 


undertakings of the Public Health Service. 


Goms of us live. In- 
dividuals of whom the former may be said are fairly 
well confined to the human race; 


live to eat, and others eat to 
but of those organisms 
who make the absorption of nourishment a mere pre- 
requisite to living rather than the chief aim and ambi- 
tion of life, we humans are a distinguished minority. 
The dark the adjoining 
meals every day to a population vastly 
total of the inhabitants. He is 
“chef” to the colonies of bacteria maintained in the 
laboratories of the Public Health Service. L. J. Bender 
is his name, and every day he prepares some 6000 tubes 


gentleman of picture serves 
exceeding the 
human 


sum world’s 


of soup-like material, of one sort or another, for his 


minute charges. The finest steak, eggs, potatoes, gela- 
within own 


understanding of the term are employed, together with 


tine, milk and other edibles coming our 
numerous chemicals necessary for the life of the germs 
that eat them, and rather outside our own 
dietary field. The statement that Mr. Bender feeds a 
clientele far surpassing the human total follows from 
The tubes of which he puts up 
so many during the course of his day are designed to 
the billion “ach. We 
don’t want to put an undue drain upon the compositor’s 
supply of zeros, so we leave it to the reader to find for 


himself many residents of Uncle 


falling 


simple multiplication. 


feed, on average, ten bacteria 


how 


of various types, it makes it possible for Dr. Wherry 
to get a very rapid qualitative analysis of other sub- 
stances, the optical properties of the specimens varying 
in such a way as they are passed from one oil to an- 
other as to give their composition away very rapidly. 

O particular danger attaches to the work of Mr. 

Bender and Dr. Wherry. But the label “Public 
Health” must remind us of medical martyrs who have 
given their lives in the investigation of deadly diseases ; 
and since all the deadly diseases are not fully investi- 
gated, it 
this sort 


follows that there must still be done some of 
of thing. 


ried out by the Service right now is rather unsensa- 


The most perilous work being car- 


tional, compared with the attacks of past years upon 
yellow fever, malaria, and other spectacular plagues. 
This time it is nothing more theatrical than the effort 
to control a poisonous wood tick which infests certain 
regions of Montana, making these largely 





research, however, has 





quent 
been conducted in cooperation 
between cotton and _ silk 
makers, each seeking dyes that 
would apply to his own prod- 
uct and the un- 
colored ; and a wide variety of 
these is now available—no less 
odd, It is 


therefore now possible to use 


leave other 


seven hundred 





the double-dyeing process for 








range of effects, 


being limited to 


au very wide 


instead of 


Prof. L. H. Wilder 


about six simple colors as has heretofore been the 
case; and the process is regarded as of prime impor 
tunce to the weaving and hosiery industries of Britain. 
The statement, with its suggestion of rainhow hose dyed 
at a single dipping and therefore within the reach of 

the modest purse, is sufficiently alarming! 





uninhabitable by virtue of the fact that its 





bite is usually fatal to humans. Derma- 
centor andersoni is the name of the little 
and L. R. Spencer is the name of 


doctor, 


pest; 
herewith, who is 
conducting the assault upon him. By way 
of vivid proof that the work is dangerous, 
informed that two 
the Public Health Service and one of the 
Rockefeller Institute have already 
their death at the hands of the 
dermacentor. “ Dr. Spencer’s particular un- 


the portrayed 


we are members of 


met 
vicious 








RYOPITHECUS, or forest ape, is the 
name of the latest aspirant for rank 
in the genealogical list, to which Mr. 
Bryan offers such violent exceptions, con 


necting man with the lower animals Ile 


lived in the hills of India, in Miocene 


days. His remains—such of them as we 
have—were discovered by Mr. Barnum 
Brown, one of the most indefatigable of 


the 
Museum of Natural 


F explorers, who is on staff of the 
Shek. 


American 





History 





dertaking is the search for a serum that 


will confer immunity against the tick’s 
bite. Experiments are progressing with rabbits and 


suinea pigs, and Dr. Spencer is about to transfer the 
scene of his experiments to the infested region of 
Montana, bearding the lion in his den, as it were. 


eames through the microscope at 





Sam's bug hotel are fed from Mr. Bender's 





unique kitchen. 


NOTHER interesting job in the Pub- 
lic Health that of Dr. E. 
T. Wherry, whose portrait adjoins in the 
corner of the page. To Dr. Wherry falls 
the task of the purification 
und, presumably, the ultimate isolation of 


Service is 


attempting 
the important vitamins; and obviously he 


is called upon in the ordinary course of 





some strange or familiar carrier of infec- 
tion is by no means the extent of the Serv- 
ice’s contact with bugs and bacteria. They 
have a regular staff artist, whose whole 
job consists in making large-size drawings 
and paintings of germs that are invisible 
to the public eye, and other creatures of 


similar sort. One of his recent produc- 
tions was a large painting, in natural 


color, of the common stable fly, who is 
eligible for this treatment at the hands of 
a germ artist because he is alleged to be 
the carrier of the infantile paralysis in- 





this work to make a great many identi- 
fications of chemical substances which he 
finds in and isolates from the materials 


fection. Professor Wilder—pardon our 





Ordinarily, 

analysis or chemical identifica- 

tion, without definite that 
what to look for, is a long-winded Give 
the chemist a white powder and ask him what it is; 
and if you withhold all information which might serve 
would indicate 
he may most hopefully 
try first, it is largely a ques- 
tion of good luck whether his 
answer will be reached in an 
But this is 
too slow for Dr. Wherry’s 
work; an answer must be 
forthcoming more quickly. So 
optical are resorted 
to, and instead of analysis 
through test tube and retort, 
he uses the spectroscope and 
He is shown 


upon which he is working. 


chemical 


some pretty lead suggests 


pretty task. 


as the basis of a shrewd guess that 


what 








hour or a week. 


methods 


the microscope. 
here, with a _ petro- 
graphie microscope. This in- 
strument was designed in the 
first place for use in optical 
analysis of rocks; but by 
working with immersion oils 


working 











Dr. E. T. Wherry 


L. J. Bender 


neglect to introduce him; L. H. Wilder is 
the name, and at the top of the third 
column you will find the portrait—had to use up no 
less than fifty flies in making this particular bug pic- 
ture, because they are so fragile that they cannot be 
protected against accidental Professor Wil- 
der’s masterpieces are employed alike in serious study, 
and for purposes of propaganda and public education. 
His work is a phase of Governmental activity pretty 
far removed from our grandfather’s concept of public 


business ! 


damage, 


EVERAL years ago there was developed in England 

a process for dyeing in two colors, in patterns, with 
a single dipping. This apparent contradiction 
solved into common sense when it is explained that the 
fabrics for such treatment were woven in silk and 
cotton materials combined ; dyes being used which would 
“take” on cotton but not on silk, and vice versa. The 
goods being dippéd in a mixture of two such dyes, one 
would color the cotton and one the silk, and the desired 
effect was produced. But the applicability of the 
system was greatly circumscribed by the scarcity of 
dyes which would affect the one substance completely, 
and leave the other absolutely untouched; and which 
at the same time should be commercially fast. Subse- 


is re- 


Dr. L. R. Spencer 


He was a big fellow, the size of the gor 


illa. The elevations and furrows on the 
crowns of the teeth follow so closely those of the Nean- 
derthal man that Drs. W. K. Gregory and Milo Hell- 


man, of the Museum, are inclined to regard dryopithecus 
as the closest approach yet found to the ancestor of the 
entire family of apes and humans. 
parallelisms between the teeth of the forest 
Australian 


There are similar 


ape and 
certain 
the humans. 
Dental comparison must be made on this basis, because 


those of peoples, and others who 


ure among most primitive of existing 
the civilized white and yellow races have without excep 
tion lived for so many years upon a diet largely agri 
cultural that great alterations in their teeth have taken 
place, masking their original characteristics completely 

HAT utter recklessness in the diagnosis and treat 
ment of disease is not countenanced, even under the 
that 
nondescript schools of treatment, was demonstrated in 
April in New York. 
regarded as 


loose license laws permit the practice of various 

A practitioner of what 
the 
these medical hangers-on was called in to treat a little 
girl who, in point of fact, had diphtheria. The freak-o 
path never found it out until it came time to apply for 
a death certificate, which very fortunately was the one 
thing that he could not supply himself. On the 
clear basis of the post-mortem diagnosis, plus the state- 
ment by the attending practitioner that he did not know 
what his patient was suffering from, a conviction of 
manslaughter was secured against the man whose mis 
handling of the case prevented the calling of a 
physician until too late. 


must be 


among most respectable varieties of 


very 


real 


HEMISTS from all over the country are gathering at 

Washington, as we write, for the spring meeting of the 
American Chemical Society, which will run from April 
22nd to 26th. The keynote is to be given in 
dresses of the opening day: “The Atom as Seen by the 
Physicist,” by R. A. Millikan, Nobel prize winner and 
long-time Professor of Physics at and “The 
Atom as Seen by the Chemist,” by G. N. Willard 
Gibbs medalist and Professor of Chemistry at Cali- 
fornia. In addition to the discussion of atomie physics 


two ad- 


yt 
Chicago: 


Lewis 


and chemistry, other topics which will loom large on 
the program will be industrial chemistry, alcohol manu 
facture, and helium production. There wili be a spee 


tacular display of the progress of chemical warfare. 
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Results of the Screntiric AMERICAN Test of Thought Transference from the Broadcasting Studio 





LTHOUGH the formal work of our 


Psychic Investigation Committee 
lies wholly in the field of the objec- 
tive, the subjective side of the 


psychic picture is of sufficient in- 
terest and importance to justify 


periodic reversion to it So when 











opportunity presented itself to make 





an experiment in telepathy, upon 
an unusual scale, through the WOR broadcasting sta- 
tion, we seized it. The general idea was for the mem- 
bers of the broadcasting group to fix their attention 
upon simple words, pictures, ideas, ete.; and for the 
members of the radio audience to try to reproduce 
these. This, of course, is the traditional technique of 
telepathy experiments; the only novel feature was the 
use of the radio. 

The philosophy that dictated this choice of medium 
has been much misunderstood. There is temptation to 
argue that telepathy must be effected by transfer of 
energy from brain to brain; and once we have said this, 
we are bound to talk about waves, and to draw analogy 
with the light wave and the radio wave. Now it would 
be among the a priori possibilities that 


By J. Malcolm Bird 


time. And of course, it also affords a very promising 
possibility of uncovering a few noteworthy telepathic 
sensitives. Of the hundreds who respond, few, if any, 
have any idea whether they are sensitive or not. Of 
those who get several items right on the list of a given 
evening, further individual investigation may identify 
one or more as promising material for further work. 

Though this test was engineered by the ScrentTriFx 
AMERICAN as such, and not by our psychic committee, 
we had the cooperation of Drs. Murphy and Carrington 
of the committee. At a previous test in Chicago, by 
Dr. Murphy and others, there had been a battery of 
forty-odd “senders.” The idea was that we don’t know 
what constitutes a good “sender,” so the bigger the 
crowd the more chance of getting at least one good one. 
But with so many present, the numbers, words and 
pictures whose transmission was being attempted had 
to be posted on a blackboard, where the reporters, 
among others, could see them. Though pledged to 
secrecy, the gentlemen of the press began publishing 
the correct answers at noon on the following day; so 
all replies post-marked later than this had to be dis- 
carded. In our own case, we decided to operate on a 


ing, since the mathematical probabilities of a correct 
guess were but one in a thousand. The number had 
been picked at random, off a letterhead; we were con- 
fident that it possessed no favorable or unfavorable 
psychological angles. We were interested, however, to 
note that the only number getting more than one or 
two votes was 999, with more than a dozen. This is 
doubtless because the more or less “occult” character 
of this number brings it easily to the mind, especially 
of people having some interest in occult things. The 
same number dominated in the answers to the Chicago 
test. 

One might incline to attach importance to answers 
that give one or more digits, correctly and in correct 
place. Now I have a conversational trick of illustrating 
my remarks by a numerical example, with a definite 
number, chosen at random on the spur of the moment; 
and I have long been conscious that in these numbers 
there is a heavy over-proportion of sixes and sevens. 
The Chicago tests ran heavily toward sixes; and there 
can be no doubt that in the general case, certain digits 
are psychological and others unpsychological. So con- 
clusions regarding digital success should be drawn with 
much reserve. 

The importance of avoiding a heavily 





telepathy is an electromagnetic phenome 





non; and in this event there would be 
good prospects that the radio wave might 
act as a “earrier.” But it was not for 


THE SEARCH FOR TELEPATHISTS 


psychological selection of the item for 
transmission is well illustrated here. Of 
those who answered “999,” all would pre- 


this reason that we worked over the radio Chance Subjects sumably have given this answer whatever 
The fact is, with telepathy as with other of getting who should Subjects our number were. Where should we have 
: c 7 another have who did A : i ra 
psychic manifestations, those In best con- Test Correct correct another have stood in rating this test, if our number 
tact with the phenomena are inclined to Number replies answer by chance another had been 999? 
regard them as relativistic in their modus 2 2 48 1 1 For our second test, we used the outline 
operandi. That is, they are looked upon 32 78 OT 29 17 map of one of the 48 States, asking the 
as something to which the ordinary cate- 3B 3 48 1 0 audience for an identification. Though 
gories of time and space are not appli- 4 3 48 , 0 chosen at random from a pile, Indiana 
cable, so that the attempt to formulate - 8 r+ - p turned out to be an unpsychological selec- 
them in terms of these classical! concepts 5C 25 "45 11 16 tion; of 470 answers, instead of ten cor- 
would be as futile as though we were to 5D 11 AT 5 4 rect ones we got but two, while of those 
try to define the color of a sound wave or 6 3 48 1 1 who availed themselves of the opportunity 
an electric current. If this idea is correct, 7 14 AT 7 5 to name two items if they got two ap- 
there is no reason to anticipate that the 8 9 7 4 3 proximately equal impressions, three gave 
presence of the radio wave weuld have _— _— Indiana with another State. 
any effect, good or bad, upon the attempt Totals. ........sseee. Coen ee ee eees . 86 74 Now one picking a State out of his own 


to communicate telepathically. 


Telepathy vs. Guessing 
Now this attempt is easily made, but 
to estimate the success attained ts highly 
complex. Suppose that I think of the 
name of a certain city, and suppose, for 


The above table summarizes the results of the examination of the 
returns from those subjects who got more than one test right. 
that the people who got one test right displayed, in general, no more 
tendency to get something else right than did the bulk of.the respond- 
ents. The exception to this in the case of Test 5C is given an increased 
potential significance by the fact that it was this test which, considered 
on its own merits, most strongly suggested that telepathy may have 


It shows 


psychology will usually hit the State of 
his residence or an adjoining one; or if 
he dodges this pitfall, he is very likely to 
take flight in fancy clear across the con- 
tinent, coming down in Florida or Texas 
or California. Indiana then occupies an 
in-between position, and is an unnatural 


statistical exactness, this be one out of a been at work. The figures in the column “chance of getting another choice. 
list of fifty. Suppose I ask you to try to correct answer’ represent the fractional probability of success in one Test 3 was double-barreled. We used 
duplicate my thought. Obviously, in re- attempt; with the omission of the decimal point, they would represent the front-page head and date-line from 


sponse to this, the name of one of these 
50 cities must come into your mind. If 








the probable number of successes in 100 trials. 


one of the New York newspapers, with the 
advertisement of a certain department 














you don’t get the right one telepathically, 
you must get the right or a wrong one 
out of your own psychology. If you were an unthinking 
machine, we should know that the chance of your nam- 
ing any particular city was exactly one in 50. But you 
are not an unthinking machine; you have associations 
with some of these cities that bring their names into 
your mind more easily than those of the others. How 
then are we te estimate the chance of your naming New 
York or Galveston rather than Albany or St. Louis? 

When we come to actual scoring of a series of such 
tests, this factor works both ways. If my choice runs 
toward ‘cities that are natural psychological choices for 
you, you will score more hits than you are apparently 
entitled to, and I shall suspect you of telepathic sensi- 
tivity when you ure innocent of this. If, on the other 
hand, I habitually name cities that are unnatural for 
you to name, your guess-work score will be so low that 
you may actually have considerable telepathic success 
without running sufficiently over the apparent mathe- 
matical probabilities to attract my attention. 

The mere fact that we must get a lot of data before 
we can apply the theory of probability, plus the com 
plication which comes from the addition of psychological 
probabilities to mathematical ones, requires that we 
experiment a great many times with the same subject, 
or experiment once or oftener with a great many sub- 
jects, before we attempt to formulate results. The radio 
affords a means of experimenting simultaneously with 
a very large number of subjects, so that a significant 
array of data meyv be got together in a minimum of 


basis that would insure secrecy in the studio; so we 
used four senders, against all of whom some suspicion 
of telepathic sensitiveness might fairly be held. 


Trying to Telepathize 

The procedure was simple. Speaking into the trans- 
mitter, I said: “For the first test, the members of the 
broadcasting group are concentrating upon a certain 
number between 1 and 1000. The members of the 
audience will try to get an impression of what this 
number is.” The number in question (522) was writ- 
ten large on a slip of paper; and during my remarks 
and for some seconds after, I and my collaborators 
concentrated visually and menta!ly upon it. Of eight 
items on the program, one was double-barreled and an- 
other involved four separate answers; so that in all, 
there were twelve opportunities afforded the members 
of the audience to be right or wrong. At the end, they 
were asked to mail their memoranda of their results to 
me; and 480 of them did so. The number would have 
been larger, had it not been for competition with two 
other local broadcasting programs; one cannot get un- 
disputed possession of the New York air at any rational 
hour .of the day or night. 

Through failure to receive or to understand the ques- 
tion, or to get any definite impression, there were nu- 
merous blanks on single tests, so that the number of 
answers tabulated varies. Of 457 replies to the first 
test none gave the correct answer. This is not surpris- 


store. We asked the audience to name the 
paper (the Times) and the store (Saks). 
Here, obviously, unless one displays real strength of 
character, one will name one’s usual paper and one’s 
usual store. In any event, a lot of people must have 
the paper right, since there are few alternatives; so it 
is not at all surprising that 78 respondents out of 448 
named the Times. The mathematical and psychological 
probabilities would depend upon numerous factors; but 
if these were estimated, they would give a figure not 
far removed from the actual score. There is a distinct 
drawback in using a test for which the possible choices 
are so restricted. Any small number of telepathic suc- 
cesses is bound to be swallowed up and lost in the 
statistical nature of the case; and one hardly expects 
enough telepathic successes to alter the score materially 
from what chance would dictate. 


Examples in Psychology 

The choice of Saks was, of course, an unpsychological 
one—in fact, deliberately so. The three stores with 
the largest clientele are undoubtedly Wanamaker, Gim- 
bel and Macy; and I purposely avoided these. By far 
the larger part of the replies was divided among them ; 
Saks was named only three times, 

For the fourth test, I shielded my watch from my 
eyes and turned its hands rapidly and at random. The 
four senders concentrated on the time at which it 
stopped, and tried to put this across to the audience. 
This test was certainly free from psychology in the 

(Continued on page 433) 
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Our Abrams Investigation—IX 
Results of Tests with Genuine E.R.A. Apparatus and Genuine E.R.A. Technique 





OR the past four months or more certain 
electronic societies and associations have 
been engaged in forming special commit- 














By Austin C. Lescarboura 


Secretary to the Scientific American Abrams Investigation Committee 


widely used and misused by the E. R. A. men—they 
have displayed the utmost willingness to cooperate with 
us in every way because they themselves are still en- 


would be the smallest number that would enable him 
to guard sufficiently against the operation of chance. 


He also recommended that of the six, three be identical 


























tees and formulating conditions to the gaged in experimentation. As the result of our series while the other three be “singles,” differing among 
end of actively themselves as well as from 
cooperating the identical ones. Any ether 
i ~ r j restigati ‘0 ‘se. » é vised, would 
pep is rich agg “py 904 Tabulated Readings for Blood Specimens in the Attempt to Group Those of Identical Source sion a han r > ate a 
fore now we were given to SERIES I SERIES II SERIES IV SERIES V SERIES VI mathematical control of the 
understand tha carefully ro Specimens Specimens Specimens Specimens Specimens ; tests, without vielding com 
selected electronic practi- RATES ie - _ _ No. - _ No. Be. - ~ No. No. - He. No. os ¥ “7 No. 7 ar me. “" _ > No pensating advantages. 
tioners would be assigned to ; males peo Fi. kee ; Me es ; E From six specimens three 
the task of undergoing our 57 22 22 21 |44 4 4 14 13 29 12 11 11 11 33) «12 | 24 32 21 32 34 34 | 21 23 33 21 21 20 may be chosen in exactly 20 
simple tests. Indeed, with a 55 0 : oj 4441728 12 2 & 8 1) iM Wm 112 B32) nN BM 4 8 2 different ways. Of these 20 
view to facilitating such co- 58 0 : The ee Sf 4 3 a oe Se. 2; 03 2 3 1 8 . 2 mS. SY combinations, one and only 
operation, we went so far as 50 1 0 1 i 2 1 2 i 15 : 3 0 0 0 2 oj; 9 1 0 0 , : a ei . : ; one, obviously, will comprise 
ture of our tests, with the 49 1 R ci £-e. 2 es elie wee Sh ear ge ae 5 fs. a Nine of the remaining com 
result that many of the elec- — = —————— — _ — binations will associate two 
tronic workers tried similar of the identical specimens 
tests and determined for with one of the “singles” 
themselves just how scientific their methods were and of blood specimen tests, reported in the following, the and the remaining ten combinations will consist of 
how much they could hope to prove before an impar- spokesman of this group writes: “What you have done — specimens, no two of which are in fact identical 
tial body of investigators. already with us demonstrates that we, at least, are Speaking mathematically, then, and assuming that 
Meanwhile, time flies. Month after month goes by. not able, with the equipment we have, to pick out the the choice is governed by chance alone, if this test 


We are asked to wait for this and 
wait for that. We are told that the 
technique is not quite perfected to the 
point where our simple tests can be 
undergone with a fair degree of cer- 
tainty to results. Also, we are 
warned again, the BE. R. A. and other 
electronic workers must be assured 
that we are really sincere investiga- 
tors before they can entrust their 
work and their reputation in our 
hands. And so it goes. 

But this committee, engaged for the 
past eight months in investigating the 
startling claims of the late Dr. Albert 
Abrams of San Francisco, and his 
thousands of followers both here 
and abroad, cannot wait indefinitely. 
Were we asking for some highly in- 
tricate demonstration of electronic 
technique, there might be fair cause 
for delay; but when it is borne in 
mind that we ask merely for a simple 
check-up on everyday electronic diag- 
nosis, the case is quite different. 

If, in the opinion of the electronic 
workers, their methods are _ insuf- 
ficiently developed at this time to pass 
a most elementary test such as we 
then in good faith and 
honesty of purpose they 


as 


propose, 


through 





were repeated 20 times, there should 
be one complete success, nine 
and ten total 
we try the thing 20 times or more, 
may expect that this ratio of 1:9:10 
will be approximately realized. If 
we try it just a few times, we may 
expect that we will get perhaps one 
full success, but hardly any more 
that; while the rest of the trials will 
be split about evenly between 
plete and partial failures. 
tronist must get considerably 
than one full suecess per 20 trials, 
and very much more than nine partial 
successes per 20 trials. before he wiil 
have done anything tending to support 
his claims. 

Complete 


vartial 
if 


we 


I 
i 
t 


successes, failures: 


than 
con 


The elee- 


more 


electronic 


diagnosis in- 
volves the recording of the ohmages 
for a large number of rates. The 
identification test, however, may be 


confined to such few selected rates as 
the electronist judges to be sufficient 
to distinguish between two individ- 
uals. The alleged sex rate, which 
claimed to be found on the reagent’s 
left side for a female subject and on 
his right for a male, will naturaily 
be one of these. In addition to it, 
the doctors with whom we were work- 


is 


should, without further delay, suspend A ye y «$6 ‘ ing chose the rates 42, 50, 55, 57, 58 
their present electronic practice. They The late Dr. Albert Abrams diagnosing a patient’s condition from a blood specimen and 60 as an adequate set. In this 
should tell their patients that they by means of resistances boxes and the abdominal reflexes of a boy reagent test, of course, no reference need be 
are not sure just what they are do- made to the alleged pathology of 
ing. After all, human life is too precious to be the same bloods.” And that statement speaks volumes. these rates under the Abrams system. 

subject of raw experimentation or something worse Once we had agreed with these doctors upon the A series of tests consists in the determination of 


than that, as the case may be. 
All the while, our committee proceeds in the quest of 
truth. During the past few 


abstract proposition of a test in which they would 
attempt to identify blood specimens of common origin, 


ohmages for the six rates and location for the seventh, 
for all six of the specimens provided. Series I, II and 
III were prosecuted on the 





months we have been in con- 














first day, with a set of blood 

stant touch with a group of y Pome specimens provided by the 
: i a Check-U “ie on 

doctors engaged in studying ; Rearrangement of the Figures for the Purpose of Facilitating Cc ( P eel eniindiiien of Wem 

and applying the electronic IDENTICAL SPECIMENS ISOLATED SPECIMENS York State, through the 

reactions to their own tech- _ SAT aaRer ge. Ee PET ey gte courtesy of Dr. William H. 

nique and practice. These RATE | SERIES I, Il, Ill SERIES IV ‘ i aay ogg VI " ee ga <4 - 3 Po pig . Park. At the second -meet 
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doctors, who are well known es Ss Fle 4 Sit t 63 ¢ Sew e eee eels te eS 6 ing i single Serie s, I\ » Was 

but whose names are with- — —_———- . ; — —— carried through, with speci 

held in accordance with our 57 22 44 4 21 13 23) 12 11 11 | 34 21 32 23 21 33 4 13 22 14 24 29 14 | 24 20 32 21 34 21 mens provided by the elec 

practice in this investiga- 55 2 456.2 61-2 2 1S £O 6D LH ATES CRB TiN StH RS Ss tronic experimenters them 
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tion, have taken the author- = 7S : 0 ; } ‘ ; : ; : : z : 7 > : : : “ : : selves. Series V and VI 
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genuine Abrams apparatus. — : In every instance the speci- 
For the purposes of our mens carried blind identifica 

















series of tests, they followed 

the simon-pure Abrams technique. Although these same 
doctors are the sponsors of an impressive report which 
endorses the basic claims made for the Electronic Re- 
actions of Abrams—a report, by the way, which is being 


we called upon Mr. Bird, as the staff mathematician, to 
define the procedure. Obviously, the fewer specimens we 
use in the test the more often we can carry it out in a 
given time; and Mr. Bird advised that six specimens 


tion numbers. In Series I to 

IV, nobody present knew which specimens were iden- 

tical until the key was consulted at the end. On the 

final day, Mr. Bird consulted the key list time 
(Continued on page 436) 
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Getting Together on the Traffic Problem 


The April Conference, at Yale, of Those Expert in All Its Branches 








NE of the first impressions that one 
gets from any survey of the motor 
traffic problem is that of its com- 
plexity. The mere statement of the 
problem is almost a sufficient indica- 
tion of this complexity. Further 
evidence is given by the extraordi- 
narily diverse treatment which dif- 
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ferent States give the same point; 
and by the extraordinarily diverse content of the motor 
codes of the severa! States, many of them touching in 
great detail things which are not at all the subject of 
legisiative enactment in others. Then we have the 
Motor Vehicle Commissioners of ten eastern States, 
after several years of close association and contact in 
un organization whose whole business is the attain- 
ment of uniformity, totally unable as yet to agree 
among themselves as to the best means to certain neces- 
sary ends. 

Such a complex problem is te be resolved into its 
elements, if at all, only after a great deal of open dis- 
cussion by a great many very competent people; and 
after a great deal of publicity. <A long step in the 
attainment of both these ends was taken in the con- 
ference on Motor Vehicle Traffic, held at New Haven 
under the joint auspices of Yale University and the 
State of Connecticut, April 9th to 11th. 

According to the statement made in the invitations 
sent out, the purpose of the conference was to consider 
the causes of accidents due to motor vehicle traffic, and 
to discuss methods for preventing such accidents. The 
machinery of the conference consisted in addresses fol- 
lowed by general discussion. The first day’s program 
revolved about a study of the conditions and a state 
ment of the problem. The keynote address, and at the 
same time the most important single contribution, was 
delivered by Professor John C. Tracy, of the Depart- 
ment of Civil Engineering of Yale University. Profes- 
sor Tracy and his colleagues were called in some time 
ago by Commissioner Stoeckel of the Connecticut Motor 
Vehicle Department. The Commissioner’s office, since 
the instailation of the compulsory reporting of acci- 
dents which we described in the ScreNTIFIC AMERICAN 
last month, had accumulated data regarding 15,000 
accidents. The big feature of this was that the acci- 
dent roll involved was complete-—they were not accidents 
selectea out of. a larger total, but included all Con- 
necticut’s accidents for three years. The Commis- 
sioner’s office knew thai there was great value in this 
mass of statistics, but did nét know how best to get it 
out; and every attempt that they made to analyze their 
figures led them into worse uncertainty. Did the figures 
mean this, that or something else? Finally they got 
the Yale engineers on the job, and,the result was a 
really brilliant analysis, and the most striking graph- 
icai presentation which we have ever seen given to a 
mass of data of comparable size. Professor Tracy’s 
talk and the ensuing discussion took up a whole morn- 
ing, and nobody begrudged the time. 

For the afternoon of the first day, there were two 
addresses. Judge W. M. Maltbie, of the Superior Court 
of Connecticut, talked about “Laws Governing Traffic” ; 
and T. W. Salmon, Associate Professor of Psychiatry 
at Columbia University, discussed “The Mind of the 
Operator.” The titles define these papers sufficiently 
for present purposes, so no further comment is made 
upon them, other than to remark that Professor Sal- 
mon’s theme, the uncertainty and the fallibility of the 
human element, ran through the entire conference, and 
was stressed by many speakers as constituting a domi- 
nant aspect of the whole traffic problem. 

The character of the accidents that are occurring, 
the character of the regulation that is being attempted, 
and the character of the human mechanism involved 
in the driving of the car having been duly placed on 
record, the second day of the conference was given 
over to talks dealing more or less directly with the 
ways and means of prevention. A. B. Meredith, Com- 
missioner of Education of the State of Connecticut, 
discussed the remedial value of education, as applied to 
the child. E.G. Payne, Professor of Education at New 
York University, took a more general view and out- 
lined the value of education applied to the general 
public. Both these speakers stressed the fact that the 
habits and customs of a former day, which are more or 
less ingrained in us, are unsuited to the present era, 
and that we are unsafe on the public ways in direct 
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proportion to the extent to which we permit these 
habits and customs to control us. In the child, it be- 
comes actually necessary to overcome tendencies of 
biological origin before the menace of the automobile 
ean be eradicated. The importance and the diversity 
of this element, one must conclude after listening to 
these two addresses, is seldom if ever realized by the 
world at large. We must choose between our cars and 
our fathers’ habits of mind. 

The subject of education having been thus covered, 
Colonel F. S. Greene, Superintendent of the Department 
of Public Works of the State of New York, in charge 
of all road construction and maintenance in the Empire 
State, talked on “Highway Improvement.” He pointed 
out, as we did last month, that while in a majority of 
accidents some reckless or improper or ill-judged act 
by the operator is the immediate cause, the fact that 
wrecks are not seattered freely and uniformly all along 
our highways proves that usually there is, in some 
physical feature of the road, a contributing cause with- 
out which the accident would not occur. And, as a 
road-maker, he is willing to shoulder the burden of 
removing these physical peculiarities, of making the 
roads as nearly fool-proof as they can be made. He 
gave in considerable detail the essential characteristics, 
as he sees them, of a road that shall be safe for auto- 
mobiles traveling at speeds of 35 and 40 miles per hour. 
His paper was followed with the keenest of interest 
and attention——presumbly because everybody has his 
own opinions about road-widths and curves and grades 
and shoulders and danger signs, and everybody wants 
to see how closely the expert approaches to his own 
high standard of intelligence. Incidentally the Colonel 
gave another demonstration, if another were needed, 
that experts don’t always agree among themselves. He 
had driven from Albany to New Haven, and had seen 
several things on the Connecticut roads which he criti- 
cized as undesirable—at least one of them being among 
the most cherished innovations of the Nutmeg State’s 
road-builders ! . 

The afternoon of the second day was given to a 
paper on Traffic Regulation and Control by W. P. Eno 
of Washington, D. C.; one on Police Methods by A. F. 
Foote, Commissioner of Public Safety of the State of 
Massachusetts; and one on Laws and Court Systems 
by D. A. Adams, Secretary of the New Haven Auto- 
mobiie Club. Commissioner Stoeckel closed this session 
with a brief summary, and a recommendation that a 
permanent organization of the conference be effected. 
This is to be carried out. 

On the third day, Commissioner Dill, of New Jersey, 
outlined the procedure of a motor vehicle department, 
as exemplified mainly by the things which his does, and 
in some lesser degree by those he would like to have it 
do. The balance of the day was given to problems 
peculiar to Connecticut; highways, street railways, 
public service motor vehicles, traffic policing of high- 
ways and traffic policing of city streets being the 
points discussed. 

Much of the material brought out at the conference 
will be available, a little later on, for our use in the prep- 
aration of special articles going with considerable detail 
into the matters specified by the titles. For the present, 
we are content with this brief statement; because the 
conference was of such importance as to demand atten- 
tion in this issue, and nothing beyond this brief state- 
ment can be prepared in the very short time remaining 
before we go to press. 


Walking on Red Hot Stones 

N some parts of Asia the priests, in order to show 

their magical powers, walk on red hot stones. The 
stones are spread over a fierce fire and the men then 
proceed to walk over them without any protection to 
their feet at all. This achievement has always puzzled 
scientists a great deal for there is no doubt that the 
priests really do walk on the stones with bare feet and 
also that they do so without injury. Many times the 
feet have been closely examined after the ordeal and 
have not shown any signs of being burned at all. 

It has been stated that the soles of the priests are 
much tougher than would be the case with men accus- 
tomed to wearing boots. No doubt this is true, but 
even the toughest skin would soon be burned by the 
fierce heat. The real explanation is very interesting 
and has only just come to light. 

In the making of a fire a shallow pit is dug and in 


the bottom of this is placed the wood. This is overlaid 
with several layers of round stones and the fire is 
lighted. When everything is apparently at a great heat 
the priest walks acruss, and gets to the other side quite 
unharmed. <Any sceptical person who tries to do the 
same gets his feet terribly burned. It has been dis- 
covered that, always, at these times one kind of stone 
known as basalt is used. This is of voleanic origin and 
is extremely porous and moreover is one of the worst 
conductors of heat known. It is quite possible to have 
a lump of basalt red hot at one end and yet cool enough 
to hold in the hand at the other end. Thus the cunning 
priest knows exactly where to put his feet and as long 
as he actually avoids treading on the glowing stones 
there is no fear that he will get burned. Anyone who 
does not understand the trick would walk carelessly 
with very painful results. 


The Locomotive of the Future 

T IS far too readily assumed, especially by non- 

technical people, that all the great railways will 
eventually be electrified. However, among the chief 
drawbacks to the realization of such assumption are 
the very high initial cost, approaching a rebuilding of 
the railroads, and the very serious risk of breakdowns, 
which may even paralyze the whole system, instead of 
a single train as with steam. 

Viewed sentimentally, the heavy and cumberous elec- 
tric locomotive cuts an ignoble figure as a mere trans- 
mitter, not a producer, of power. 

Can the ultra-reliable steam locomotive meet the 
challenge of this comparative newcomer for the do- 
minion of the iron road? 

The simple steam locomotive of today is undoubtedly 
touching its limit, and is extraordinarily wasteful, put- 
ting only some 6 per cent of its heat to actual use. It 
has never previously had a condenser, as in other 
steam practice, which simply means extracting further 
service from the inadequately used steam by returning 
the condensate water, still heated, to the boiler. Com- 
pounding, also, has failed, being the using over again 
of the steam in a second, larger cylinder at a lowered 
pressure, these cylinders having grown too big, in the 
most powerful examples, for the limits of space. 

However, the success of the Ljungstrém turbine- 
driven locomotive, recently described in these columns, 
has opened a vista of increased power and economy. 
This design, which employs a large condenser that dis- 
poses of the used steam practically in its entirety, and 
gearing to reduce the speed of the turbine to that 
necessary for the wheels, has equalled the results of 
equivalent standard locomotives on just half the fuel. 

Further promise in the same two directions is held 
out by the articulated locomotive, which has two 
engines of the present reciprocating type under fore- 
and-aft coal and water tenders, and a central boiler 
section on a girder frame hung from two pivots, one 
above each set of coupled driving wheels. This type, 
first designed to negotiate sharp curves and steep 
gradients, has been highly successful in the British 
Colonies. Its power is much greater and its fuel con- 
sumption less, the boiler being broader and therefore 
more eflicient, the fire-box, uncramped by the usual 
wheel axles below, larger and of better shape, while 
the articulation allows of greater length and steadier 
riding, with higher speeds round curves. 

Finally, economy can be further improved by the use 
of pulverized coal, in which combustion is much more 
complete, with reduced smoke and ash and better 
steam-raising, the results equivalent to standard being 
obtained with inferior fuel, and mechanical stoking. 

The prophetic drawing on the facing page depicts, 
in two views and a section, all these desirable features 
incorporated in one locomotive as a possibility of the 
future. Our artist’s design is based upon the Swedish 
Ljungstrém Turbine Locomotive, the Garratt Articu- 
lated Locomotive, the G. C. Rly. pulverized coal burner 
No. 422, and feed from the front of the fire-box as 
in the Paris-Orleans oil-fired No. 4563. Such a locomo- 
tive would probably be 100 feet long, certainly weigh 
over 200 tons, would multiply the power of our present 
powerful locomotives several times, with only a rela- 
tively small increase in fuel consumption, and would 
haul several times the current train loads at express 
speed. Such an engine could, owing to the articulation, 
moreover, do all this quite as safely as existing en- 
gines, without any strengthening of track or bridges. 
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Drawn by our British artist, S. W. Clatworthy. Copyright U. 8. A., Scientific American Pub. Co. 


STUDY OF A TURBO-DRIVEN, CONDENSING LOCOMOTIVE OF THE ARTICULATED TYPE, FOR HEAVY EXPRESS SERVICE. 
CENTRAL BOILER AND TWO CONDENSER TENDERS—(See facing page for description) 
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Bulk dynamite en route from mixing house to pack- 
ing machines 





ree nun CP PROXIMATELY $26,000,000 pounds of 
Sy Ves! dynamite were used in the United States 
i| during the year 1923, for upon the energy 
of explosives depends mining, quarrying 
. ind other ba industries. The manu- 
a | 
facture of dynamite calls for raw mate 


rials from widely separated regions and 
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The Blast Factory 


From Raw Materials to Finished Product in the World’s 
Largest Dynamite Plant 
By H. E. Davis 


into a perforated cast iron pipe just below the top 
of the nitrator and from this sprays down upon the 
swirling acid. The nitric acid combines chemically 
with the glycerin to form nitroglycerin and water, the 
sulfuric acid merely serving to facilitate the reaction 
und to take up the water formed. This reaction 
releases so much heat that unless it is carefully con- 
trolled there is great danger that the nitroglycerin will 
explode. Consequently the charge is continually agi- 
tated around the cooling brine coils, and the operator 
feeds the glycerin to the acid gradually, keeping an 
eye fixed on a thermometer extending up through the 
cover of the nitrator, The most favorable temperature 
for nitration and the maximum allowable temperature 
been determined by laboratory experimentation, 
and vigilant supervision is exercised to see that charges 
ure run within this range. 
After the glycerin has all been fed into the nitrator 
a small quantity of kieselguhr and certain other sub- 
stances is added to facilitate the separation of the 
nitroglycerin from the spent acids. When the green 
light shows in the signal box in the corner of the 
nitrating house, indicating that the separating house 
is ready to receive the charge, the foreman opens an 
outlet valve in the nitrator and gradually decreases 


out of a painting by one of the old Italian masters. 
And indeed he seems, here in the dim quiet of his 
nitroglycerin separating house among the tree tops, 
solitary except for the presence of a single helper and 
the visits of superintendent and inspector, almost as 
much a recluse from the world as a holy man in some 
medizval monastery. In reality, he is performing day 
after day a highly dangerous function in the manu 
facture of a commodity upon which our whole modern 
civilization with its great industrial plants, its complex 
systems of transportation and communication, and its 
high standards of domestic comfort, depends. Twenty- 
nine years this man has worked on this plant and ten 
in this same house. 

After the nitrator charge has run into the separating 
tub it is allowed to settle until a line on the sight 
glass in the side of the tub shows that the acid has sunk 
to the bottom and the nitroglycerin has risen to the 
top. The foreman continually watches the temperature 
of both liquids so that if the temperature of either 
rises above the safety point he can turn on compressed 
air in the bottom of the tub to start agitation or can 
run the whole charge into the adjoining drowning tub. 

When the separation takes place without this emer- 
gency, as it generally does, the glycerin is drawn off 

into another tank and washed by agita 





the application of scientific knowledge and 
skill to the problems of combining them 
into explosive compounds which will be 


. , : ~ 
safe and effective blasting agents. 


“he largest dynamite works in the 
world, leeated in thi country, spreads 
out over thirteen hundred acres and 
includes plants for the manufacture of 


ammonium nitrate and nitric and sulfuric 
acid, and of the paper shells and wooden 
boxes in which the explosive is packed ; 
storage magazines: the necessary facilities 
for power and transportation; and a lab- 
oratory for analysis, testing and explosives 
research, as well as seven complete units 
for the manufacture and packing of the 
various kinds of dvnamite—straight nitro- 
glycerin, ammonia, nitrostarch and gelatin. 

rhe dry ingredients of dynamite include 
nitrate of soda from Chile, ammonium 
nitrate, wood pulp from Maine, flour, 
starch, kieselguhr, sulfur from Louisiana 
and Texas, and ivory nut scrap from the 
Caroline Islands via the button and bead 








tion with warm water. It is again allowed 
to settle, the glycerin this time falling to 
the bottom, and then is run through the 
gutter along the plank walk which leads 
to the neutralizing house. The spent acid 
is likewise run from the separator into 
another tank and then blown to a storage 
house, whence it eventually returns to the 
acid recovery plant in the safety area. 
The acids are recovered, fortified and used 
again. 

In the neutralizing house the n.g., as 
the nitroglycerin is generally called in 
the plant, is washed with a warm dilute 
solution of soda ash until it tests acid 
free, and is then piped into lead storage 
tanks on a platform along one side of 
the house. From these storage tanks a 
weighed quantity of nitroglycerin is trans- 
ported in a rubber lined and rubber tired 
push cart to the dynamite mixing house. 
These n.g. carts are known on the plant 
as “angel buggies” and the men who push 
them are very careful not to exceed the 








makers who cut their wares from the 
center of the kernel and sel! the scrap to 
the dynamite manufacturers to be ground 


Separating 


into a fine meal and used as an absorbent. Some of 
these materials must be ground and screened before 
use and all of them are carefully dried. 

The manufacture of the dynamite itself starts with 
the nitration of glycerin. This operation, like all others 
in the plant which are subject to explosion, is carried 
on in a house remote from other buildings and sur- 
rounded by wooden cribbed earth barricades. A 
weighed charge of mixed nitric and sulfuric acid, ap- 
proximately 7000 pounds, is brought to the nitrating 
house in a tunk car and blown up from the car by 
compressed air. into the nitrator on the second floor, 
a wrought iron cylindrical tank standing on end with 
several pipes leading inte its cover and on the inside 
two overgrown ice cream freezer paddles in the center 
and coils of lead pipes near the shell. When the 
mixed acid is running in, the paddles, operated by a 
small steam engine, are set in motion to circulate it 
around the brine coils so that it will be cooled to the 
proper temperature before the glycerin is added. Mean- 
time the required quantity of refined glycerin, about 
1400 pounds, is blown by compressed air from a heafing 
tank, where it is warmed to a temperature which will 
facilitate flow, to a scale tank in the nitrating house 
whence it can run by gravity through a rubber tube 
into the nitrator. When the acid is all in and cooled 
to the proper temperature the foreman takes his seat 


h stool neur the nitrator, places the end of 


on a hig 
the rubber hose leading from the scale tank in a 
funnel in the cover of the nitrator and by means of 
a valve on the end controls the flow of nitroglycerin 
into the nitrator by hand. The glycerin runs first 


house where the nitroglycerin is separated from the waste acid 


the speed of agitation as the charge now flows out. 

From this upper room of the nitrating house a board- 
walk on stilts, with a covered lead-lined nitroglycerin 
trough on the left and hand rail on the right, leads 
to the separating house about one hundred yards away. 
This is the most hazardous 
operation in the plant but as 


speed laws, which call for a _ leisurely 
saunter. 

In the mixing house are two dynamite 
mixing machines, each consisting of a bowl of wood 
lined with hard rubber, about ten feet across and a 
foot deep, in which stand two parallel, rubber-shod 
wooden wheels, about four feet in diameter, attached 
(Continued on page 437) 





one follows the narrow walk 
through the tree branchings 
with their leaves casting del- 
icate shadows on the planks 
and a blackbird fluting me- 
lodiously in the sunshine, 
danger seems very remote 
and unreal. In the dusky 
interior of the separating 
house stands a_ seven-foot 
lead tub, and nearby, to keep 
close watch on the nitro- 
glycerin as it runs in, the 
foreman. One’ separating 
foreman in particular always 
comes to mind when I think 
of this operation—a brown- 
bearded man ‘With soft brown 
eyes. Clad in greenish brown 
trousers, blue flannel shirt 
and dark red sweater, . all 
faded by long exposure to 














acid fumes into dull har- 
monious colors, he looks for 
all the world like a figure 


The mixing house, where the liquid nitroglycerin is mixed with the “dope,” 
making dynamite. Note “angel buggy” at left 
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Railway Ties of Concrete for India’s Railways 
A CONCRETE sleeper, or railroad tie, has been de- 

veloped in India and used with success on the 
Bombay, Baroda & Central India Railway, as well as 
on the North Western Railway. 

The sleeper consists of two concrete blocks joined 
together by an iron tie bar. The method of fastening 
the rails is by spiking into wood pugs, which are in- 
serted in the body of the concrete block. The weod 
plugs are treated and dried down by a kiln process to 
a condition drier than the wood could naturally become, 
even in the driest desert areas of India. After drying 
it soon takes up atmospheric moisture and expands 
somewhat between and into the metal corrugations, 
placed in the concrete blocks, thus securely keying itself 


in. The plugs are compressed when driven and the 
efficiency of their grip on any form of spike—dog, 


screw or round—is much than in ordinary 


timber. 


greater 
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To compensate for variations in the loading of the 
searchlight platform, small blocks of concrete or cast 
iron are provided and these make possible a very exact 
adjustment of balance. The trunnion shaft is keyed to 
the tower and its journals turn in bronze-bushed bear- 
ings on the A-frames. Particular attention has been 
paid to the matter of lubrication, and compression 
grease cups communicate with grooves in the journal 
which sweep the entire lower surface of the bearing 
in its rotation from the horizontal to the vertical posi- 
tion. 

Great care has been taken to make the bearings self- 


alining and non-binding, with the result that hand- 
power operation is easily effected; even the largest 


one-hundred-foot tower being readily cperated by one 
man, The forty-foot tower may be raised or lowered 
by one man in less than a minute, and the one-hundred- 
foot tower by two men in less than two minutes. To 
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The Nerves of Plants 


fp general similarity of the distribution of the 
fibro-vascular bundles in plants and that of the 
nerves in animals have been clearly noticed. These 
structures in plants have, consequently, been called 
nerves. However, anatomists and physiologists alike 
have long held the view that the likeness is merely 
superficial, and is not based on any real physiological 
or anatomical resemblance. 

In plants—as in animals—the receptive and respon- 
sive regions are often quite distinct from one another 
and may be widely separated. What becomes of the 
stimulus between the two, and how is it transmitted? 
Remarkable experiments during the last ten years have 
given the answers to these questions. There is Ricca’s 
work on the sensitive plant; Mimosa. The phenomena 
of transmission of stimulé,jn this plant are as strikin + 
us they are well known. “The stimulus is propagated 

through its organs at ve- 





Each sleeper block weighs 
165 pounds and the 
plete weighs 350 
pounds. The concrete blocks 
are rectangularly ovoid in 
shape, rounded off in all 
directions and are without 
lugs, bolts or any upstand- 
ing parts liable to mechan- 
ical damage. 

The sleeper needs very 
little surfacing or packing 
to maintain a road, 
this being due to the 
steadying influence of its 
weight and to the large 
bearing area on the road- 


com 


sleeper 


good 








locities variously estimated 
at 10-20 mm. per second. 
This speed is fast among 
plants, but very slow when 
compared with the velocity 
of transmission of stimuli 
along animal nerves. 

Two views were siuggest- 
ed to account for this 
propagation. The first re 
ferred the passage of stiin- 
uli to those excessively fine 
strands of protopkasm 
which, penetrating the 
walls of the living 
place the protoplasts of 
adjacent cells in communi- 


cells, 











bed. 

The reduction of noise in 
any train when traveling 
from the ordinary wood road on to the concrete road is 
obvious to any passenger. It is estimated that the con- 
crete ties, with the stone for the aggregate selected for 
its hardness and cured for 28 days under water, have a 
life of about 150 years. 


Disappearing Searchlight Towers 

f gen sixty-inch searchlight used in seacoast work by 

the Corps of Engineers of the United States Army 
weighs with its electrical equipment eight thor 
sand pounds, and its light intensity is about one billion 
eandle-power. With a view to concealment and pro- 
tection when it is not in use, there has been designed 
by Mr. E. D. Cummings, Assistant Engineer of the 
Corps, what is known as a “disappearing searchlight 
tower.” Our readers are familiar with the disappear- 
ing mount for our seacoast guns, which makes it pos 
sible to load and aim the gun below the protection of 
the parapet, and expose it 


about 


Left: Concrete railway ties in use. Right: Parts and reinforcements of concrete railway ties 


avoid complete breakdown, the operating mechanism is 
in duplicate. 

The balance of the operating platform at the upper 
end of the tower is such that it cannot overturn even 
with several men at one edge; but to prevent oscillation 
and maintain the platform horizontal under all condi- 
tions, the tower is provided with what is known as an 
“equalizer.” 

The tower can be securely held by brakes at any 
angle and these brakes can be padlocked in any position. 
Moreover, when in a vertical position, the tower can 
quickly be made a fixed structure with a rigid plat- 
form, independently of the brakes and the equalizer. 
It can be locked to the A-frames, and the platform 
anchored to the tower, simultaneously, by one move- 
ment of a lever at the ground. When elevated, the 
towers are quite rigid and stiff against wind effects. 
The moments of inertia of all the towers are relatively 


cation with one another 
This view was a_ product 
of a period obsessed with 


the physiological importance of these then recently dis 
covered pretoplasmnic fibrillae, which, in all probability, 
have only a developmental significance. These fibrillae 
composed of living matter were convey 
stimuli just as the living processes of the nerve c@lis 
do in the animal body. 

The view was soon rendered untenable when it was 
shown that stimuli are effectively transmitted even 
after the protoplasm of the cells of the transmitting 
organs was killed by the application of heat. 

To meet this new growth of knowledge Haberlandt 
developed his theory, that the stimuli are transmitted 
in Mimosa in the form of a pulse in the water filling 
certain elongated tubular cells situated in 
the bundles. At the best this was an unsatisfactory 
theory. 

In 1914, Ricca gave the coup de grace to the pulse 
theory. He showed that the stimulus is transmitted 

through a strand of Mimosa 


supposed to 


the bast of 





to the view of the enemy 
only at the instant of firing. 
The new searchlight tower 
makes it possible to screen 
the light from horizontal ob- 
servation by hiding it be- 
hind hills, mounds, trees, or 
even shrubs, and raise it 
into position only at such 
times and for such periods 
of time as may be desired. 

The towers vary from 45 
to 100 feet in height. Each 
consists of a frame built up 
of steel angles, with two 
short arms at its top with 
a swinging platform be- 
tween, at the center of which 








Disappearing searchlight towers for seacoast 
defense 











wood from which all the 
bast, including the tubes of 
supposed transmitting func 
tion had been removed from 
a considerable ltength. 

Almost at the same time 
as Ricca was disposing of 
the older views regarding 
the transmission of stimuli 
in Mimosa, Boysen-jJensen 
was carrying out experi- 
ments on the phototropic re 
actions of seedlings, which 
were bound to have a _ pro- 
found effect on the received 
views regarding the propa- 
gation of stimuli. 

When the tip of a grass 











is earried the searchlight. 
Upon this platform the fixed portion of the base of the 
searchlight is firmly bolted down, and it is large enough 
for several men to move around the light and manipu- 
late it in any direction. 

Because of electrical considerations, it is desirable 
to have the rheostat convenient to the operator and 
hence the resistance sections are attached beneath the 
platform floor. The platform with its light and con- 
nections is so balanced that, whatever the angle of 
elevation of the tower, the platform will always be 
maintained in a horizontal plane. 

The lower end of the searchlight tower is supported 
upon a trunnion shaft which journals on two A-frames, 
between which the counterweighted butt end of the 
tower swings. Each A-frame is braced by a third leg, 
and all three legs are securely anchored to a heavy 
masonry foundation. This butt end is counterweighted, 
mainly with concrete, which is cast into the steel frame 
and forms a rigid part of it. 


large and their centers of gravity quite near the ground. 

When in the lowered position and not in use, the 
searchlight is enclosed within a small steel house, 
which moves on grooved wheels laid on the tower plat- 
form and on a foundation adjacent to the platform 
landing. When the tower is swung down, the house 
ean be readily pushed forward on to the platform and 
over the searchlight. The curtain door is closed and 
fastened inside, and the operator locks the small rear 
door from the outside. With certain modifications this 
type of tower is used for a railway mount on a large 
flat car. On such a mount it will form an important 
element of the coast-defense railway artillery, possess- 
ing the same quality of invisibility. 

The plans for this tower were designed by Mr. Cum- 
mings in the course of his governmental work and the 
development of these structures was initiated under 
Colonel FE. E. Winslow, Corps of Engineers, United 
States Army. 


seedling is illuminated on 
one side a stimulus is transmitted from the receptive 
region downwards in the seedling and evokes a curva- 
ture in the shaded part. Boysen-Jensen found that this 
stimulus was transmitted downwards even when the 
protoplasmic continuity of the cells of the receptive 
apex with those of the responsive region was severed 
by complete section. 

From this experiment and similar experiments by 
Stark, Snow and others it is quite evident that pro 
toplasmie continuity is not requisite for the transmis- 
sion of stimuli in the higher plants. 

There is great probability that in these plants, as in 
Mimosa, the transmission of stimuli is effected py the 
transport in the transpiration-stream of a substance 
derived from the receptive cells, and conveyed by this 
means in the wood of the vascular bundles to the re 
sponsive region. Response is probably evoked by 
alterations in permeability —Abstract from article by 
H. H. Dixon, F. R. 8., in Nature, December 1, 1923. 
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Measuring a wire-glass window for distortion, after 
one hour’s exposure to intense heat 


the modern American methods of build- 
ing construction, the column plays a most 
important purt Many structures are so 
designed that the walls carry little or no 
weight, but on the contrary constitute 
loads which must themselves be supported. 








But even in those cases where exterior walls support 
ihe outer ends of girders, these same girders are inter- 
mediately carried by something else. In short, the 
tendency is to provide columns both for use in the 
interior parts of buildings and also for use in the 
regions where the walts are located. 

The steel column is one form. It may rest upon a 
general foundation or upon a special pier of its own. 
it may extend upward to the top of the building, and 
at every floor may partially support one or several 
girders Sometimes columns are supported by heavy 
girders, especially where some unusual element has to 
be cared for in the design. In the construction of the 
great Woolworth Buiiding in New York City, certain 
piers were already sunk, when the site was enlarged 
and a relocation of columns became necessary. And 
so it came about that some columns rest not directly 
upon piers but upon girder construction connecting 
piers. In the Bankers Trust Company building and 
ilso in the Aeolian Building, both tall structures in 
the same city, one or more large rooms were desired 
where certain columns would be eliminated and a clear 
space provided As these rooms were to be at low 
ievels, it became necessary that overhead girders should 
suppty foundation suppert for columns running all the 
way to the top of the building or up to a high level 

The east iron column has ordinarily a more modest 
function than tl 
that it will usually be a short affair Reinforced 


ie more considerable steel columns, in 


concrete is another type of modern column. In this, 
the compressive load is carried by the concrete, and 
buckling and the like are prevented largely by the steel 
reinforcement. There is, however, still another type of 
column which eonsists of steel-work designed to carry 
the load or the most of it, but which is enveloped in 
conerete or some other fire-resistant material. Wooden 
columns are also in use. In fact, it is hard to drive 
truction work, because of the fine re- 


wood from co 
sistance it presents te many destructive activities when 
it is properly installed 

Concrete is resistant to fire and to water. This com- 
bination seems a good one when we contemplate the 
hazards of fire. Steel is also good, but unfortunately 
it is liable to soften and bend under the influence of 
beat. We might raise the question, What will be the 
behavior of a given column when subjected to the heat 
of a conflagration and to the attack of water from fire 
hose when the column itself is heated? Questions such 
as this may seem very academic to the general public. 
But they are not so to those who, like the fire insurance 
companies, contract to make good the damage caused 
by fire. These people want to know, and in fact they 
need to know. 

So, a few years ago, certain people having business 
reasons as an incentive and the U. S. Bureau of Stand- 
ards co-operated in an effort to find out the facts, or 
a part of them. A series of tests was made, one 
hundred and six in all, which were directed towards the 
ascertainment of the behavior of columns exposed to 
fire while under a load of the kind imposed when they 
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Studying Fire Risks from Sample Fires 


How the Behavior of Columns and Beams Under Exposure to 
Conflagrations Is Determined in the Laboratory 


By J. F. Springer 


are suitably installed in buildings. The columns were 
uniformly 122-3 feet in effective length and were de 
signed to carry a load of 100,000 pounds. Some of 
the columns were steel, some cast iron, some steel 
pipe filled with concrete, some reinforced concrete and 
some wooden. In respect to length and load capacity, 
these 106 columns were representative units used in 
interior construction. Some of the columns were more 
or less protected by concrete, plaster and the like. 

In order to imitate the conditions of a fire, the 
columns were tested in a gas furnace while under load. 
It may be seen from this combination of heat and load 
that the tests reproduced important conditions that 
would exist in an aecidental fire or conflagration. 
Indeed, some of the columns were subjected to the 

















The wall carrying this frame is movable. It has just been sub- 

jected to intense heat; after which it has been moved to its 

present position and a stream of water turned upon it, in imita- 
tion of the sequence of exposure at a real fire 


Testing the fire resistance of a metal window frame 


impact of a stream of water while they were under 
load and in a heated condition. We have here the 
principal conditions existent in a fire after the lapse 
of a little time. 

Those who constructed the building may have been 
satisfied with columns that carried their loads and would 
continue to carry them under the ordinary conditions of 
life. The insurance companies seem to want some- 
thing more. Apparently, they want columns that wil! 
stand up and do their duty in spite of fire and water. 
An unprotected steel column may be economically built 
to sustain the proper load under usual conditions, but 
the tests show that when such a column is subjected to 
the hazards of fire, exclusive of water, it will probably 
fail in twenty minutes. Steel with all its strength 
and other admirable qualities seems to be, when used 
alone, one of the most inadequate of modern construc- 
tion materials. Cast iron unprotected is better and a 
good deal better, since it can be counted upon for 35 
minutes. The unprotected wooden column proved some- 
what better yet, since it held out for 40 minutes. This 
seems surprising, no doubt, to most of my readers. 
Wood is a very good construction material and is, when 
used where it is continually submerged, almost inde- 
structible. This has been understood to some extent 
by contractors having much experience with wooden 
piles. When wood suffers, it is usually some organic 
enemy that is at work. The star performers, however, 
in the fire tests were columns constructed of reinforced 
conerete and columns having a 4-inch protective envel- 
ope of concrete. These withstood the fire for eight 
hours. 


In a notable fire which occurred early in 1922, a 
spectacular view of the collapse of a building was 
presented. The Atlantic Building, in Chicago, was seen 
to lose portions of the outside wall. Now a portion 
would fall from one of the stories, now a portion from 
another story. The steel columns sagged and at last 
the remainder of the structure fell in a heap before 
the eyes of the onlookers. The insurance companies 
want something a good deal better than this. They 
apparently want the builders to put up structures 
having a good deal more of resistive power. 

In one of the illustrations is shown a testing installa- 
tion capable of producing the heating effects of a con- 
flagration plus the compressive effects of a heavy 
building. The furnace door is open. In the compart- 
ment may be placed the column to be tested. Above 
is a hydraulic ram capable of exerting a downward 
thrust equivalent to the weight of 250 tons. Many 
thousands of dollars were expended on this equipment. 
In connection with it, instruments may be used for 
determining with precision the load actually sustained 
by the test column; for ascertaining the temperature 
inside the column; and for measuring the amount of 
sag, bend and shortening. 

While the column is exposed to heat and pressure, 
a representative fire stream of cold water may be turned 
upon it and the effects noted. 

It will be recalled that timber columns, while better 
than steel or cast iron, all being unprotected, did not 
show up so well in comparison with other kinds of 
columns. The lumber people became concerned over 
the poor showing of wood in such cases. It seems that 
for what is termed “mill construction” timber columns 
of high class had been enjoying a good reputation. 
Certain sample columns were expected, in the test, to 
sustain for one hour a standard load while surrounded 
by a fire whose temperature was being advanced at a 
standard rate. They did not stand the test for the ex- 
pected period. They failed in half the time. Experi- 
ments were conducted for the purpose of finding out 
what was responsible. The wooden columns were ob- 
served to fail at the ends—not in the intermediate por- 
tion. At the end, the material appeared to suffer first 
a slow crushing, then a rapid one. There was perhaps 

(Continued on page 438) 
































Furnace with hydraulic ram above, in which struc- 

tural units may be subjected to great heat and ex- 

treme pressure combined, as they are in the lower 
stories of a burning building 
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Torpedo Attack by Airplane 
HEN it was suggested several years 
ago that torpedoes could be launched 

from airplanes, the idea was received with 
doubt, if not with derision. It was urged 
that a torpedo weighing a ton or more 
was too heavy to be carried, and that to 
send it crashing into the sea from a 
height of many feet and at a speed of 
sixty to seventy miles an hour, would 
surely disorganize the delicate controlling 
mechanism, upon which the accuracy of 
the torpedo depends. 

Despite misgivings, torpe- 
does of large size are now being carried 
by torpedo-planes and launched with an 
accuracy which establishes this new form 


these eurly 








of the United States Coast Guard Service 

The boats, which are built of 
240 feet in length, 42 feet in 
breadth, 62 feet 6 inches in breadth over 


steel are 


molded 


the guards, and they have a molded depth 





of 19 feet 6 inches. The hulls sre de 
signed to insure absolute stability and 
vreat steadiness in the somewhat rough 


weather which is at times encountered on 
San Francisco Bay, and the weight of the 
framing and plating is some 
cess of that usually required by 
ican Bureau of Shipping. 
water-tight 
spaced that any one compartment miny be 
completely flooded without endangering 
the safety of the The 


what in ex 
the Amer 
There are seven 


transverse bulkheads, so 


vessel, 


contract 








of attack as a serious menuce to the bat- 
tleships and the larger cruisers. 

The torpedo is held in stirrups below 
the body of the airplane, and at the desired moment 
is released by the pull of a lever. Before letting it go, 
the plane is levelled out, so as to insure that the tor- 
pedo will strike the wvter in the proper position. The 
releasing of the torpedo trips a lever that opens a 
throttle between the compressed air chamber and the 
turbine which drives the propellers. 

The advantage of airplane over destroyer attack is 
found largely in the great and maneuvering 
ability of the airplane. A squadron of these, moving 
out to attack, would approach at high elevation ; swoop 
down to within the chcsen firing range, and when the 
planes were 15 to 20 feet above the water, they would 
drop their torpedoes and 


speed 


Splash of the torpedo as it is dropped from torpedo plane 


peller shaft, and in the “Jupiter” was installed the new 
electric system of reduction. It 
and the success obtained with the “Jupiter” which led 
to the wide adoption of the turbo-electric drive in our 
Navy, ail of our latest battleships being equipped with 
this system. Then followed its introduction into the 
merchant service, and of late years it has found in- 
creasing favor among yachtsmen and especially as an 
auxiliary drive for two and three-masted schooners. 
And now comes a further application in the equip- 
ment of two new ferry boats, the “Hayward” and the 
“San Leandro,” which are operating on the ferry-boat 
service across San Francisco Bay between San Fran- 


was this comparison 


speed of the boats was 13 knots, and the 
inain propelling built by the 
General Electric Company, consists of one 
turbo-generating set of the impulse, marine, condensing 
type, with a normal rating of 1000 kilowatts, 500 volt 
direct current, with kilowatt 
115-volt exciter. 

The turbines operate on 
pressure with 50 degrees superheat 
281% on a 30-inch barometer reading. 
by two & Wilcox boilers, carrying a steam 
pressure of 225 pounds a square inch. They are fitted 
with super-heaters capable of furnishing. steam at 65 
degrees Fahrenheit above normal. 
are of the oil-burning type, are fitted with Coen type 
burners under naturai draft. 

The vessel is fitted with 


machinery 


one 75 direct-connected, 


216 pounds throttle 
and a 
Steam is supplied 


steam 


vacuum of 


Babcock 


The boiler s, W hich 





try to make the best of 
their way outside the range 
of the enemy fire. A direct 
attack in daylight would 
obviously be full of hazard, 
and it is probable that, as 
far as 
plane attacks will be made 
in the morning or evening 
dusk, on moonlight nights, 
or when the enemy is cov- 
ered with a shallow and 
low-lying fog, above which 
the planes would 
In such fogs, the plane has 


possible, torpedo- 


operate, 








two General Electric mo- 
tors of double armature 
type, each designed for 
1200 shaft horsepower at 


125 revolutions a minute, 
and each is coupled through 
shafting to its own propel 
ler, independently of the 
other. It will be under 
stood of that the 
ship carries a propeller at 
each end. The outtit is so 
arranged that either motor 
and its propeller 
operated to fuil 


course 


may be 





speed re- 





the advantage over the 
ship, that the visibility is 
better from than 
from below, and under conditions where the anti-air- 
craft gunner cunnot see the plane it is possible for the 
pilot to see the broad outline of the ship. While these 
conditions are favorable to the bomber, it is not likely 
that the torpedo plane will be able to do much in foggy 
or misty weather—this for the reason that the plane, 
during its approach, must get a reliable bearing on the 
ship before dropping its torpedo. 

soth the British and our own Navies have carried 
out. extensive practice in this comparatively new field 
of warfare. Excellent have been secured by 
both navies, and much attention is being given to the 
question of the tactics of torpedo-plane attack. 


above 


results 


Weather Bureau Record 


This is one of two turbo-electric-driven ferry boats, recently built for the Oakland-San Francisco service. 


Length, 240 feet. Speed, 13-15 knots 

cisco and Oakland. It had been apparent to the Board 
of Directors, that during the hours of peak load travel, 
the capacity of the existing ferry which are 
among the largest of their kind in the world, had been 
reached and the necessity for more and larger ferry 
boats was realized. After an exhaustive study of the 
various types of propelling machinery, it was decided 
that the turbo-electric system was the most appropriate 
for this very exacting service. The new type of vessel, 
which we herewith illustrate, was designed by Mr. John 
B. Matthews, Naval Architect of San Francisco, assisted 
in matters pertaining to the selection of machinery, 
its installation, and so forth, by Captain J. E. Dorry 


boats, 


quirements and only with 
a slight dependence upon 
the other moter. This is 


effected by the Ward Leonard system of control whieh 
is operated from the engine room, This control is such, 
that when the motive power is furnishing all the driv- 
ing power of the boat through the rear propeller, the 
speed of the forward motor can be regulated so that 
it will revolve only rapidly enough to relieve the drag 
or resistance of the forward or idling 
vice versa when the direction of the vessel is reversed. 
Now this arrangement of the driving machinery is a 
complete departure from previous ferry-boat 
it eliminates the vibrations caused by the resistance of 
the forward propellers which occurs in ferries operated 
by reciprocating steam engines, which have a continuous 
shaft throughout the length of 


propeller, and 


practice. 


the vessel 





hemes vita of official weather data 
in admiralty proceedings is one of the 
important phases of the marine metero- 
logical work of the Weather Bureau. The 
records of the bureau form practically the 
only source of such information. In some 
eases applicants for information will tell 
the bureau what they are trying to prove; 
in others this is not known, For the most 
part inquiries relate to storms and result- 
ing damage to cargo or delay in shipment. 
A few are in regard to missing ships. 


Ferry Boats with Turbo-Electric 
Drive 

HI wide range of speed control which 

is suck a marked feature of the turbo- 
electric drive assured its extended appli- 
cation in Marine practice, once it had 
been fully developed. One of the earliest 
and most notable installations was that 
made in the collier “Jupiter” of the United 
States Navy in 1912. This vessel and her 
sister the “Neptune” were both about 
20,000-tons displacement, and were de- 
signed to be driven at 15 knots by tur- 
bines of 7000 horsepower. The “Neptune” 
was provided with a mechanical reduc- 








with propeller wheels at each end operat- 
ing at the same speed. The total passen 
ger carrying capacity of each of the new 
boats is 3000 with seating capacity for 
2000, 

A severe test of the 


these boats was obtained on the 


seaworthiness of 
trip north 


of the “Hayward” on the Pacifie Ocean 
from San Pedro to San Francisco Bay, 
when the vessel was navigated through 
heavy rain squalls in a very rough seu 





The boat showed her stability by righting 


herself in the heavy seas in a very easy 
and prompt manner. In the tests for ac 
ceptance, the “Hayward” reached 
of 15 knots or 17.29 land miles per hour: 
and during the special tests to determine 
the maneuvering qualities of 
found that when the motor 
was thrown from full speed ahead te full 
speed astern, the motors aciually started 


a speed 


the boat. it 


wus control 


to revolve in the reverse direction in 2 2/5 
and that the 
bring the vessel to a dead stop under nor- 
mal conditions was only 36 seconds. Tests 
showed that the idling motors automat- 
ically took 31 per cent of the 
starting and stopping, and that this grad- 
ually diminishes to merely a friction load 


} 


required tt 


seconds, time 


load in 








tion gear between the turbine and pro- 


The generator and exciter of the turbo-electric drive 


as the boat comes up to speed 








——me,£,;. takes a million years for a 

lump of form, but 

only a few minutes for it to 

be burnt up totally destroyed. To 

the average man the sole use for coal is 

to heat his furnace so that he can keep 
cold weather. In times of stress, as during 
winter, the fact that coal is very 
for this purpose is brought home to him emphatically 
by simply without it for a short time. 
Of course, it may be known that has other uses 
than the mere production of heat and power, but it is 
hardly appreciated by the average citizen that a great 
necessities of life, without 


coal to 


and 








warm in 


the past 


necessary 


having to do 
coal 


many of the comforts and 
which he could hardly conceive of living, are available 
just Nature, millions of years in the 
started a of decomposition of vegetable 
pressure and tem- 


te him pecause 


past, process 
matter under suitable conditions of 
perature, which resulted in the formation of the prod- 
uet that we call coal. 

When the shovelful of thrown on the fire, 
there is little thought that enormous potentialities are 


coal is 


being consumed in smoke. If the flames could reveal 
their story, there would be unfolded a picture, far 
more wondreus than the most impossible fairy tale 


For in them there would be seen the hospital and sick- 
room with the doctor or nurse administering a life-sav- 
ing drug made from coal; the battlefield with shot and 
shell bursting all around, exploded by products derived 


from the same source: the fertile fields, sown with 
grain, corn and other life-sustaining plants, bearing 
abundant crops of foodstuffs, fertilized and rendered 


preductive with preducts derived from coal; the fair 
with the fine and exquisite 
their fragrant odors to perfumes 
from products obtained from coal; 
tment store, strewn with fabrics 
variegated and splendid 
Tyrian purple once the color par excellence of royalty 
and the mighty of the earth, now rendered available 
to everyone no matter what his station in life may be, 
through the synthetic dye, even more beautiful than 
the natural product, that dye manufactured from coal 
This picture would cover practically every 
human endeavor, every daily or lux- 
ury, tar, ammonia, the hundreds of de- 
rivatives that are produced from the parent substance, 
enter into the manufacture and the production of 
most of the materiats and articles, met with in every- 
day life. The burning of a lump of coal in the furnace 
or stove represents not merely a consumption of carbon 
power, but the destruction of an 
as is not equalled by 
day occur- 


lady’s boudoir cosmetics 


scent bottles, owing 
made synthetically 

the counter in the dejnir 
colors, the 


most 


colored in 


derivatives 
field of necessity 


for coal, coal 


coal, 


to produce heat or 
immensity of possibilities, such 
any other 
rence. 
One of 


single.action of common every 


coal is in the manu- 
kinds of gas, ac- 


the principal uses of 


facture of gas. There are different 


E live in a world of color. 

Not only is natural 

characteristic of all forms 

ef nature, but Man endeavors to surround 
himself with even more color by dyeing 
his textiles, painting his and 
structures and in fact coloring almost everything that 
He finds 
a principal use for although 
during the past war, emulating the example of nature, 
he employed colors in camoufilaging his ships on the 
structures gun carriages on land 
rendering them less visible to the 


color a 








houses 


he fabricates not excepting his own person. 
decoration, 


color as a 


high seas, his 


them by 


and 
to protect 
enemy. 


Color in pature has its utilitarian purpose as well 


as its decorative. The coloring on animals affords 
them protection by causing them to blend with their 
surroundings so that their natural enemies and Man 
cannot easily find them. The green coloring matter in 


and converts the carbonic 
from the air into starch 
substances found in 
plants. The beautiful flowers serves to 
attract to them the peilen-bearing insects. The yellow 
of color on the skin of the tiger, the sandy skin 
of the lion, the spots ef the leopard, the stripes of the 
vebra. the white fur of the polar animals, the dull 
coloration on fishes, the brown color of insects are all 
examples of protective coloration. On the other hand 
feathers of birds are for 

play a part in sexu 


leaves is a chemical reagent 


acid gas taken into the plant 
complex 
coloration of 


and the 


and cellulose 


stripes 





colors of the 


and 


the brilliant 
decorative effect only 
attraction. 

The average person is apt to think that all the color 
effects that are seen in nature are produced by the 
presence of certain substances, dyes or the like, which 
This is true to a certain 
found that the colors in flowers 


colors. 


distinctive 
as it has been 


Possess 


extent 
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Coal and Coal Tar 


cording to the use to which it is put. Thus, the ordi- 
nary gas, that we burn in our gas ranges or perhaps 
use for lighting purposes as well, is coal gas or illumi- 
nating gas. Coal gas is made by baking the eoal in 
specially built ovens. The coal is not burnt, as many 
people suppose, but it is baked or destructively dis- 
tilled. Water gas is another gas which is used in the 
housebold, either as such or in admixture with coal 
Water gas is made by blowing steam through a 
hot bed of coke, heated to incandescence. This gas, 
while suitable for heating purposes, must be enriched 
with the gaseous products obtained by dropping gas oil, 
a petroleum product, on heated plates, so as to make 
it usable for illuminating purposes. Another gas, made 
from coal or coke, is known as producer gas, which is 
used exclusively in the factory for manufacturing pur- 


poses, 


gas. 


industry, 
Murdock 


that is the coal gas 
1792 a man named 


industry, 
England. In 


The gas 


started in 


first employed coal gas lighting purposes on a large 
scale. From then on the progress of the industry was 


rapid, until today there are over 1500 gas companies in 
this country alone. Now, in making gas from coal, it 
was soon found that there were many substances mixed 
with the gas which were decidedly deleterious to its 
use in the household. These substances had to be re- 
moved from the coal before the latter could be 
used safely and conveniently for cooking and lighting 
purposes. The task of scrubbing and absorbing these 
impurities, ammonia, sulfur, tar, cyanogen first 
considered a troublesome and costly affair, until it was 
found that the value of these products and of the vari- 
manufactured that could be obtained 
from them was far in excess of the value of the gas 
itself. Thus ammonia was converted into the valuable 
ertilizer sulfate of ammonia, or into the explosive 
nitrate of ammonia. The sulfur and cyanogen were 
changed into various iron derivatives, which are useful 
as pigments for paint and varnish manufacture or in 
making other pigments. 

Of all these substances, the coal tar looked perhaps 
the least promising but contained the greatest poten- 
tialities of all. For a long time the tar was looked 
upon as a good deal of a nuisance and there did not 
appear to be any way of using it. All sorts of efforts 
were made to get rid of the messy substance and sur- 
reptitious dumping was resorted to in certain 
The continuous production of this substance, however, 
led to considerable investigation to determine its exact 


rae 
fas, 


was 


ous substances 


cases. 


composition and the possibility of obtaining useful 
products from it. It was soon found that it contained 
quite a variety of constituents and that it was in 


reality an extraordinarily complex substance. 
While this development was going on in the gas in- 


Color in Nature 


are due to the presence of substances known as antho- 
cyan pigments. But the dispersion of light in striking 
and other agencies such as minute air cells is 
sometimes the cause of the colors that are seen in 
birds’ feathers. Thus, the feathers of the blue bird, 
the king-fisher and other birds are colored blue due to 
the dispersion of the light striking the minute air 
cells in the horny structure of the feathers. So far 
no blue pigment has been extracted from these feathers. 

Similarly the brilliant iridescent colors in the tail 
feathers of the peacock or in the throat feathers of 
the humming bird are not due to the presence of any 
pigments in the feathers, but to the dispersion of light 
by the thin laminzw in the barbules of the feathers. 
This conclusion is substantiated by the fact that when 
the feather of the peacock is viewed in transmitted 
light, it shows none of the color effects that are seen 
when the light is reflected and refracted from the 
surface of the same, and furthermore different color 
can be seen by having the light strike the 
feathers at different angles. On the other hand certain 
bird feathers also possess color pigments which either 
determine the color of the feathers alone or serve as 
a background for the color effects produced by the 
action of light. 

The blue of the sky and the blue of the human and 
unimal eye are also caused by the action of light. In 
the first place the dust in the air causes the dispersion 
of the light and its decomposition into its component 
parts, while in the case of the eye it is due to the 
preseice of finely divided particles suspended in the 
liquid medium of the iris. Green, brown and black eyes 
take their color from a combination of this light disper- 
sion effect and the presence of actual color in the eye. 


scales 


effects 
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dustry and uses were being gradually dis- 

covered for gas works tar, another large 

growth took place in the steel industry 
and in the manufacture of coke, which are essential 
correlated industries. Coke is the residue that is left 
when coal is destructively distilled. The first process 
of making coke for the blast furnace was to burn the 
coal in covered piles, avoiding the presence of an excess 
of air. The same valuable by-products that are ob- 
tained in gas manufacture were allowed to go to waste, 
until the by-product coke oven was developed. The 
use of this oven allowed the recovery of the by-products, 
particularly coal tar, which is derived from this source 
in greatest amount at the present time. To the ordi- 
nary person tar is tar, but there really is a great dif- 
ference between the various kinds of tar recovered in 
the various processes of distilling coal. Furthermore 
each and every tar has its special applications. 

There are very few uses for the crude coal tar. It is 
mixed with. creosote oil and employed for the impreg- 
nation of wood paving blocks to waterproof and pre- 
serve the same. Besides its use as a fuel in the plants 
where it is produced, this is practically the only im- 
portant, commercial use for crude coal tar, although 
the purified and dehydrated crude coal tar is employed 
for the impregnation of felts in the manufacture of 
roofings. 

But, when the constituents of the coal tar are sep- 
arated from it, then there are obtained substances 
which are perhaps among the most important chemicals 
used at the present time and which form the basis of 
the manufacture of a greater variety of products than 
any other raw materials known to the industrial world. 
The coal tar is distilled, yielding the following prod 
ucts: light oil, carbolie oil, dead or creosote oil, anthra- 
cene oil and the residue pitch. By further distillation 
of these products there are obtained benzene, toluene, 
xylene, pure naphthalene, pure anthracene, pure phe- 
nol and cresol. These substances form the basis of the 
synthetic dye industry and are also utilized in the 
manufacture of synthetic perfumes and drugs. The 
drawing on page 373 will give an idea of their scope 
and industrial importance. 

Benzene is a clear colorless liquid, possessing a dis- 
tinct odor and entirely different from the benzine dis- 
tilled from petroleum. It is used as a solvent for paints 
and varnishes, in the dry cleaning of clothes, for 
extracting fats and greases, in making rubber cements 
and as a fuel for automobile engines. From benzene 
it is possible to synthesize aniline, which is the basis 
of a large class of synthetic colors, known as aniline 
dyes. Synthetic phenol is made from benzene, and the 
former may then be converted to the military explosive, 
picric acid and various other substances used in build- 
ing up the most complex dyes, drugs and perfumes. 

Toluene is the basis of the explosive TNT, which was 

(Continued on page 435) 


Flowers and fruits owe their color 
principally to the presence of pigments 
in them, although in the case of the 


lily, the white color is due to the structural make-up 
of the petals. Of course the number of different 
coloring matters in nature is very great, but probably 
the most interesting and most important of these 
substances are the anthocyans, which produce some of 
the most beautiful effects. It has been found that the 
color of the flower or the fruit depends not only on 
the presence of some of this series of coloring matters 
but also on the presence of certain other substances 
such as tannin or iron salts. Then again the color 
will vary according to whether the anthocyan is present 
in the fruit or flower either in the free or combined 
state. 

A few examples are cited to show how the color 
effects vary in natural products with the presence of 
different anthocyans. Thus cyanin is responsible for 
the coloring of the cornflower although it is present 
only in the proportion of 0.7 per cent. But when it 
eccurs in as high a proportion as 14 per cent it 
produces a dark red coloration as in the garden variety 
of this flower. Violanin is the coloring matter in the 
violet pansy in which about 33 per cent of the substance 
is present. Asterin and chrysanthemin are the coloring 
agents which we find in the aster and the chrysanthemum 
respectively. 

It is strange that these coloring matters which give 


such lasting colors in flowers produce only fugitive 
results when used on textile fabrics. They are all 
complex substances and one of the real marvels of 


nature is the ease with 
these coloring matters. 
thetisizing them with 


which the plant builds up 
The chemist succeeds in syn- 
great difficulty only, and by 


methods so complex that it is obvious that we are not 
even on the road toward learning how the plants do it. 
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No; this is not Hell Gate bridge. It is the accepted design, mo 


MONG the natural harbors of the world, th 
South Wales, Australia, holds a cor 
and approached by a single and 
the harbor broadens out unong the surrounding hills and represents, 
not only abundant anchorage but a long stretch of shore line suitable 
for docks and terminal facilitie Sydney harbor, however, Ors 
under the same disadvantage as the port of New York, to the extent 
that the city is divided by a deep and wide waterway which cuts it 
in half. In this respect, the channel between Dawes Point and 
Milsons Point is as much an obstruction to free intercourse between 
various points of Sydney as the Hudson and East Rivers are between 

Manhattan, Long Island and Jersey City. Hitherto, trans 
at Sydney has had to content itself With the lighter and the passen- 
ger ferry boat, and in Sydney as in New York the problem of rapid 
for many years has been the subject 


t at Sydney, New 
nding position. Landlocked, 
extremely picturesque entrance, 























transit across the waterw 
of much deliberation and planning, 

In the Screnriric AMERICAN of Septembe 
drawing showing the proposed plans for a 










1922, we published a 


irge cantilever 



















designed by John I. C. Bradfield, the chief en neer, for crossing the 
channel at Sydney. In the interim, further study of the problem has 
been made, and the chief engineer made an extended tour in the 
United States, England and the continent of Europe to study the 
existing long-span bridges of those countries. Upon his return. he 


enlarged the specifications for the Sydney bridge to include plans for 
bridging the channel with the great arch bridge which forms the sub- 
ject of our illustrations, Tenders were asked from the engineers of 
the world, and as a result no less than twenty-two separate plans 
were turned in by six different firms. The designs were of a very 
wide variety of types, and included six for an arch bridge, two for ; 
cantilever arch, eight for a ‘antiley five for a suspension and one 
for a cantilever suspension bridge. The successful bidder was the 
English firm of Dorman Long & ( ipany, which in addition to its 
manufacturing plants in Iengland, f many years has owned exten- 
sive works in Australia, The bids were made upon the design drawn 
up by Mr. Bradfield as shown in the accompanying illustration. The 
total cost is about twenty-one million dollars, and the total weight of 
Steel in the bridge will be 50.626 tons. 
Among the bids was that of the McClintic 
pany of Pittsburgh, who put in one bid 
bids for a cantilever 























Marshall Products Com- 
for an arch bridge, three 
and one bid for a Suspension bridge. Of these 
designs the suspension bridge designed by Mr. Gustav Lindenthal 
was the lightest, and called for a total of 43,059 tons of steel. 

It should be mentioned that the terms of the specifications, as laid 
down by the New South Wales authorities, called for the construction 
of a part of the steel work in Australia, the balance, including the 
heavier rolled members, to be imported from abroad, if so desired, 
should the successful bidder be a foreign firm. The tariff upon the 
imported steel, coupled with the high cost of American labor and 





the cost of transportation, placed a heavy handicap upon any United 
however, is in the advan- 
sessing long-established 
building new 


States competitor. The successful bidder, 
tageous position of po 
which they intend to 


works in Australia, 
mills, which will enable 
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dell 
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A portal of the great arch bridge across Sydney Harbor 


Australia 





Channel, 
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ts leng 











> is 


th, 1650 feet, will render it the largest arch in existence 


them to fabricate the bridge work in Austr: and near the site. 

The new bridge is favored as to‘its site by the fact that, on each 
shore, id rock, suitable to take the heavy thrust of the abutments, 
is found not far below the surface. Sydney Harbor and Sydney are 
renowned r their picturesque beauty, and hence the question of 
esthetics carried considerable determining the type of 
bridge. It was felt that an arch bridge, better than any other type, 
would harmonize with the surroundings; both because of its art 
and its monumental effects: 4 decision with which we are in hearty 
agreement 

On re the brid; will terminate in a n 
faced with cut granite, which will be of s 
floor of the brid; » and above the floor will consist of two individual 
towers. The length of the bridge between the end pins will be 1650 
feet or 50 feet longer than the Brooklyn bridge in New York. The 
width of the floor will be about 100 feet. The great arch will be 180 
feet deep at each portal and 60 feet deep at the crown of the arch. 
The clearance above water will be 170 feet, and the crown of the 
arch at its center will be ab ut 400 feet above the water. 

The floor system will be It up of the usual floor beams and 
stringers, covered with steel buckle-plate, upon which will be a layer 
of concrete finished off with water-tight asphalt surface, Provi- 
sion will be made for four ilroad tracks, two for the main line 
service and two for trolley service. There will also be a center 
roadway 57 feet wide, and two 10-foot pathways for foot passengers. 
The steam railroad tracks ulm which the design will be based, are 
designed to carry a load of two 130-ton locomotives, each 65 feet 
long, followed by the usual train load, and the trolley-track load will 
consist of the aviest modern electric ears, 

Now to An in eyes and especially to New Yorkers, 
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this design 


for the Sydney bridge will look strangely familiar. As a matter of 
fact, the design is based upon Mr. Lindenthal’s famous Hell Gate 


bridge, and, so 
eally a 50 per cent 
observable even to 


far as the skeleton outline is concerned, it is practi- 
enla ent of that design. The sir ilarity is 
the reversed curve of the upper chord of the 
bridge at the portal, which was used for the first time in the Hell 
Gate bridge, and was put in to obtain the necessary clearness for the 
traffic. Also, the system of triangulation in the arch is the same, 
and Mr. Bradfield chose als umber of panels, with counters 
in the centr ‘ features in the Hell Gate de- 
sign. If it ittery, as the old adage says, 

erican bridge engineers should be tified that in building this, 
* greatest steel ; its engineer should have come to 
Ame ite of the fact that nowhere 
in the specifications credit been given to the 
igner of the Hell Gate b 
s of interest to note th; 
























tion, and this : 
the slightest 














£e. 
for its size, the Hell Gate arch is the 
heaviest in existence, and will continue to be so when the Sydney 
Structure has been completed. The live ] id of the latter is 12,000 
pounds per foot, whereas the Hell ( ite live load is 24,000 pounds: this 
being due to the |] avy test loading for Hell Gate of four e mtinuous 
lines of the heaviest ste; m locomotives on each of the four track 
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Fighting the Bed Bug 


How a Bitter and Dangerous Enemy of Mankind Is Being Routed 


With Such W -apons as Propaganda and Poison Gas 
By James H. Collins 





welN HIMSELF, the rat has no commercial 

value Man hus seldom been forced to 

: ; eat him, and his pelt is worth little or 

[ nothing. Therefore, man has lived toler- 

gaen| untly with the rat for ages, reducing the 

——~4 rodent population from time to time when 

damage to and destruction to his goods grew heyond the 

point of tolerance. But the fight was never carried to 

extermination in fact, until this generation, man has 
not had scientific means for exterminating the rat 

This will undoubtedly strike you as a novel way of 


looking at Brother Rat. it is the viewpoint of an ex- 
pert who has made a life study of rodents and other 
vermin, Mr. N. N. Sameth, executive head of a large 
New York exterminating organization, who attacks 
man’s pests with the weapons of the bacteriologist, 
chemist, biclogist and entomologist, and who has lec- 
tured on the subject to the public health service classes 
at Belleyue Hospital, and other institutions. 

Today, a new weapon is being turned against the rat 

public opinion. The discovery that he transmits 
through his fleas such terribie diseases as bubonic 


plague and typhus, has made 
the street, enlisting him in a 


an appeal to the man in 
world-war of extermina- 

















Hand apparatus for exterminating insect pests in 
small rooms 


reached the skirmish 
York, health au- 
thousands 


tion. This 
Even in a city 


thorities 


war has only 
like New 


systematically 


stage. 
where the 
trap and examine 
against plague, the rat popula- 
and newspaper accounts of per- 
rats in 


of rats yeariy to guard 
tion is on the increase, 
attacked and 
—particularly 

Mr. Sameth says 
until it 
hattal 


vents 


their homes 
frequent. 
that they will be even commoner news 


sons being bitten by 


hildren ire becoming more 
is made un'awful to harbor rats, because Man- 
Island, wholly by pre- 
emigration of increased population, and 
where one property owner takes steps to rid his prem- 
them. 


bounded almost water, 


rodent 
harbor 


ises of rodents, ten other 


Just us scientists mobilized public opinion by “getting 
something” on the rat, now they are working to “get 
something” on a more widely annoying pest—the bed 


bug. 
Tell the man in the 


that the bed bite 


demonstrated 
the parasite of the 
Kala-azar; that Nuttal sue- 
through the bite of bed 
that it is supposed 
of Obermeyer’s relapsing 
Metchnikoff were probably the 
bed bug under suspicion as a disease 


Pattos has 


street 
bug's transmits 
known as 


tropical disease 


ceeded in transmitting 


germs 


bugs from one mouse to another: 
bed bugs spread the germ 
fever: that Pasteur and 
first to bring the 


earrier 








“IT should worry!” thinks the man in the street in 
New York Bend or Gopher Prairie. “Probably” 
and far-off tropical maladies that he never heard of do 
not give him the necessary thrill of fear. But if this 
transmits something right around the corner, like 
tuberculosis, and it can be proved, public opinion will 


South 


pest 


condemn the bed bug and demand its extermination. 
“Dutton has shown by experiments that the bed bug 
may spread typhoid fever,” says Mr. Sameth. “Bugs 


were infected by feeding on the blood of a person in 


the acute stage of this fever, and the bacilli were re- 
tained by the bug in a virulent condition for at least 
twenty-four hours. There is evidence that the bug 


assisted in the spread of the influenza epidemic, par- 
ticularly in lodging houses, boarding houses, hotels and 
other places are occupied by 
different persons in succession.” 

Until the war, bed 
When they 
greater 
together everywhere, 


where the same beds 


bugs were a reproach to nice 
appeared, nice people got rid of 
But the war crowded 
and as people crowd, 


people, 
them by cleanliness, 


manity 


pests of every kind increase. Today, not even nice 
people escape the bed bug. He may turn up in the 
most carefully kept homes. His presence is not a 


danger signal. 

traveler. Not content with 
a comfortable home in some cheap boarding house, he 
attaches himself to clothing and is carried to the locker 
room of an office, the cloak room of an hotel, the back 
seat of an automobile, the berth in a sleeping car. 
There he switches to some other person’s clothing and 
invades an uninfected Maybe only one of him, 
and used correctly here, for in breeding sex 
doesn’t matter at all in the travels of this pest. Both 
the female and male carry a supply of eggs ready to 
set up housekeeping and raise a family when they find 
suitable Six weeks is enough. Before the 


reproach, but a 


The bed bug is a great 


home, 


“he” is 


quarters, 


days of steam-heated apartments, incubation was 
checked during the winter, but now it goes on prac- 


tically all year round. 

sack in pre-historic days, the little brown parasite 
was presumably a wood-dweller and vegetarian. He 
had wings, of which remnants can be seen under the 
microscope. It is conjectured that when man came out 
of caves, after the last ice age, and began building log 
eabins, the insect was carried to the first houses with 
There he found a richer and more abundant 
kind of food than plant juices—human blood. He be- 
came lazy, lost his wings, and ultimately turned can- 
nibal. He is still lazy, for once settled in walls and 
sleeping places, he will not travel far from home by 
his own exertions. But he does get carried about in 
many ways. 

“He is introduced into clean homes in ways which 
are unsuspected,” Mr. Sameth. “Packages are 
brought from infected places or by people who may be 
Such packages are often dropped or opened 
A party brings an unusual number 


the logs. 


Savs 


carriers, 
on beds or couches. 
coat racks and 


of guests, 
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The Modern Pied Piper of Hamlin—bed bugs and all 
vermin are now exterminated with poison gas, 
applied by a masked operative 








and will keep him out nine times in ten. But sooner 
or later, he is pretty certain to arrive.” 

The vitality of this insect is remarkable. Specimens 
hatched in the laboratory have survived several months 
without tasting food from birth to death, while others 
fed in the laboratory have lived from two months to a 
year. A solitary specimen brought into an empty apart- 
ment will rear a family and thrive, though people may 
not enter the room for months. If its principal food 
is lacking, it will drop down to a mouse or rat hole 
and feed, or suck blood from a cat, a dog, a bird. If 
these recourses are lacking, individual insects may die 

after several months’ starv- 





hooks are filled with their 
wraps, and the bed is used 
Laundry pack- 
home 
mattresses 


for the rest. 
ages, clothes brought 
after pressing, 
sent to the renovator, 
books from circulating li- 
braries, brought 
into the home by members 
of the family have 
been traveling, moving vans 
and which 
furniture is carried or 
stored—these are channels 
through which the 
constantly travels and may 
find entrance. Servants 


baggage 


who 


warehouses in 


insect 


visit their own homes in 
infected tenements, bring- 
ing the pest back with 


them. Clothing hung in 
offices, factory lockers and 
even checked in hotels, res- 


taurants, clubs and _the- 
aters, is a common means 
of transportation. When 


his methods of traveling 
are known, a little care in 








ation, but the colony goes 
on a year or more. It was 
once thought that the in- 


sect could live on moisture 


from wood, or the dust 
found in walls and floors. 
This has never been dem- 


onstrated, but entomologists 
believe that the colony can 
support itself for a long 
period by cannibalism, the 
old eating the eggs or the 
young, and the young liv- 
ing on insects that die of 
old age. Although the in- 


sect stops feeding and 
breeding when the_ ther- 


mometer goes below 60 de- 
grees Fahrenheit, he will 
live through long periods 
through temperatures lower 
than freezing. In fact, he 
is far more troublesome 
in northern than south- 
ern climates, for he cannot 
stand heat nearly as well 
as cold. When the ther- 
mometer goes above 100, 
he dies. 








receiving hang- 
ing up outer clothing and 
not using catch- 
alls, is good prevention, 


packages, 


beds as 


Apparatus for generating and applying hydrocyanic 
gas in bed bug extermination. 
$5 te $10 a room, and requires about three hours 


For years, this pest has 
been fought with soap and 
(Continued on page 439) 


In New York it costs 
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the “Grain of Wheat,” is but 
a quarter inch in diameter 
and uses but one-fifth of a 
volt of electricity. It was 
designed for use in hospi- 
tals and by physicians. A 
lamp of this type was re- 
cently used by Dr. Chevalier 
Jackson of Philadelphia 


when he withdrew a_ tack 
from the lung of an eight 
months’ old baby, Cletus 
Moore, of St. Louis. The 


bulb is inserted at the end 
of a silver tube about the 
size of an ordinary lead pen- 
cil, which in this case was 
inserted down the child's 
throat and gave enough light 
for the doctor to locate the 








Clothed and unclothed views of the latest gasoline engine for stationary use 


A Gasoline Engine That Is Different 
ie ‘AUSE of the similarity of most gasoline engines, 
it is refreshing once in a while to see a gasoline 


engine that is decidedly different. And that is no 
doubt the reason why the Denison engine, which is 


shown in the accompanying illustrations, attracted un- 


usual attention and a deal of comment at the recent 
National Good Roads Show held in Chicago. 
The Denison engine is 


tack. 

The light from the big 
lamp is equal to the 
bined light from 2400 electric lamps of the size com- 
monly used in the home. The filament is made of 
tungsten wire one-tenth of an inch in diameter and 93 
inches long, constructed into four coils. This wire, if 
drawn into filament wire of the size used in the 25- 
watt household lamps, would supply filaments for 55,000 


com- 


such lamps. These lamps are classified as the Mazda 
C type, being gas filled, and are lighted from a 120-volt, 
250-ampere circuit. Con- 





an inverted, two-cylinder, 
four-cycle, water-cooled en- 
gine, entirely housed in a 
steel casing. The 
eylinders, bearing stand- 
and base are all in- 
cluded in one casting, 
which makes the unit quite 
rigid and with permanent 
and proper alinement of 
piston, crank shaft, and cam 
shaft. The crank shaft, cam 
shaft, magneto governor as- 
sembly and the connecting 
rods are located on top of 
the main 


pressed 


ards 


base casting, so 


that adjustments can be 
quickly and easily made. 
The valve box, which in- 


cludes the valves, intake and 
exhaust manifold, and the 
carbureter, can be quickly 
and easily removed by tak- 
ing out six machine bolts. 

Cooling water from the 
radiator upon entering the 
eylinder block, strikes the 








suming 30 kilowatts, the 
cost to operate such a lamp 
with current at 10 cents 
per kilowatt would be $3 
per hour. 


Foretelling the Effect 
of Short Circuits 

HEN the cord of an 

electric iron becomes 
worn the two separate 
wires which carry the cur- 
rent touch each other. The 
result is a puff of smoke, 
a smell of rubber and no 
more heat in the iron. The 
electrician tells you that a 
short circuit has taken 
place and burned the wires 
in two. 

This is a miniature of 
what happens when a 
power cable of an electric 
system breaks and 
in contact with another 
cable on the ground. Pro- 
vision must be made to 


comes 








evlinder head, which is the 
hottest part of the unit, 
and heated, 
producing rapid water cir- 
culation and uniform cool- 
ing. Air is drawn through the radiator by a fly-wheel 
type fan. The radiator is shrouded, so that the dust and 
dirt going through it with the air does not come in 
contact with any part of the working mechanism. The 
fuel tank is located at the top of the housing. The new 
engine is on its face not adapted to automotive use, but 
for stationary work of every description is: cluimed to 


rises as it is 


The machine that reproduces, in miniature, any short ,. 
circuit of the high-tension transmission lines whose 
effects it is desired te study 


keep the damage as small 
possible and to do so 
the electrical engineer must 
know what will be the ef- 
fect of a large quantity of 
electricity running wild at any given point of a power 
system. As the calculations which give the answer to 
this difficult problem are frequently very complicated, 
the General Electric engineers have devised a machine 
that tells in thirty seconds what would take that many 
hours to calculate by the slide rule and pencil method. 

The machine weighs 3500 pounds and stands eight 
feet high. With its 104 adjusting dials it looks some- 





possess many advantages over more familiar types. 
Electric Light 
Extremes 


HE smallest and the larg- 

est incandescent lamps in 
the world, one rated at about 
one-quarter candlepower and 
the other at about 100,000 
candlepower, make an inter- 
esting display when shown 
side by side. The large lamp, 
with a bulb 12 inches in di- 
ameter and 1814 inches high, 
was developed primarily for 
motion-picture studio use. It 
is rated at 30,000 watts, or 
1200 times larger than the 
average household lamp; and 
the electric current required 
to operate three of these 
lamps would be equivalent 
to the power used to operate 














the average street car. 
The small lamp, known as 


Extremes of the day in electric lamps 


thing like a combina- 
tion of an overgrown 
radio outfit and tele- 
phone switchboard. In 
it are combined a great 
number of wires con- 
nected to what are 
known as variable re- 
sistance units which 
may be so joined that 
they will correspond 
to the network of 
cables of a great power 


system. Direct cur- 
rent is fed into this 
miniature power | sys- 


tem at points where 
the great generators 
really would be in the 
actual system. The 
dials are manipulated 
to simulate the condi- 
tions which*oceur 
when any short circuit 
takes place such as 
caused by a cable fall- 
ing across a street car 
line or the breaking 
of a main feeder cable. 
As each accident is 
brought about in min- 
iature the effect of the 
runaway current is 
told instantly by the 
sensitive needle of an 
electric meter. 


When the Ham- 
mer Landed 

Vy HAT happened 

when a_ ten-inch 
vacuum globe of glass 
was struck with a 
heavy hammer is told 
by the strip of pictures 


at the right of the 
page. The time con- 


sumed in the actual 
breaking of the glass, 
as shown by the first 
five panels of the film, 
is estimated at 3/500 
second. The experi- 
ment was filmed with 
two operat- 
ing simultaneously, 
one at the standard 
speed of 16 panels per 
while the sec- 

ultra-speed 


cameras, 


second, 
ond, an 
camera, Was apparent- 
ly working well in ex- 
cess of 500 exposures 
per second. The stand- 
ard camera shows the 
globe intact in one ex- 
posure, and in the next 
frame it has disap- 
peared completely, 
with the exception of 
a few minute frag- 
ments. The ultra-speed 
negative 
stages in the breaking 
followed by 
four views of fiying 
fragments. The first 
film actually shows the 
slight indentation 
made in the glass by 
the hammer head; the 
second indicates that 
the first actual frac- 
ture occurred, not at 
this point of contact, 
but on the far side. 
The third view con- 
firms this, and shows 
that the breakage of 
the glass actually pro- 
ceeds toward the point 
of impact, from the 
point of initial frac- 
ture. The fourth and 
fifth views merely 
complete the picture. 


shows five 


process, 














Rapid-motion analysis of 
the sequence of events in 
the breaking of a vacuum 
tube by a hammer blow 
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Cutting up sponges to make the miniature forests 
and orchards on the world’s largest map 


ODELED ef magnesite, showing all the 
natural as well as man-made features of 
an entire state, the largest map in the 


world, is being erected in the state-owned 








Ferry Building in San Francisco, by the 
combined efforts and funds of the 58 coun- 
ties of California. The map, which is about two-thirds 


completed, is 600 feet long 
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The Largest Map in the World 


A Monster Model, in Relief, of the Entire State of California 
By H. H. Dunn 


and sinall buildings set up about them to show the pro- 
ductive mines, and the oil fields are located, at the 
points on the big map where they belong, by miniature 
forests of tiny derricks. 

The cattle, sheep and horse-raising industries are in- 
dicated as to area by groups of these animals each half 
in inch in length, while the sections in which deer, 
bear, mountain lion and other animals exist are shown 
by similar models of these animals. The grain section 
is shown by golden and brown sections of ripening 
grain; the deciduous fruit districts by green groves of 
cherries, peaches and apricots, and the citrus fruit 
range by similar groves bearing tiny golden balls indi- 
cative of oranges, grapefruit and lemons. No one of 
the trees is more than an inch in height, yet the effect 
is startlingly like that of looking at a huge photograph 
of a grove. These trees and other features are, of 
course, out of scale with the length and breadth of the 
map; but the answer to that is “perspective.” 

Steamers and barges are placed on the rivers at the 
proper points to indicate directions and limits of inland 
water traflic, with small boats and rafts further up to 
show the extent of shallow-draft boating. Irrigation 
systems and hydro-electric power plants were put in. 
Kach city is indicated by a group of tiny buildings mod- 
eled after the structures in that city; wharves are 
shown in the ports; models of ships indicate the chan- 
nels in each harbor, and the sea-traflic lanes into and 


irrigation system is located. Every department of the 
State government and many of the departments of the 
national government contributed to this huge sculpture 
of the State. 


The Rotary System of Oil-Well Drilling 

O* December 11, Mr. L. R. McCollum presented to 
the Institution of Petroleum Technologists (Brit- 

ish) an account of the rotary system of drilling, now 
of increasing importance throughout the principal oil- 
fields of the world. Broadly speaking, two systems of 
drilling are employed today—the cable-tool or percus- 
sion system, whereby the hole is literally pounded 
out by a cutting-bit alternately raised and lowered to 
produce a succession of “blows,” and the rotary system, 
in which a rigid pipe-stem rotates a special type of 
cutting-bit, a mud-flush being pumped down under hy- 
draulic pressure through the drill-pipe. This flush 
serves to lubricate the process of drilling, drive the 
cuttings up out of the hole, and at the same time “mud 
up” the formations to prevent their caving; hence, the 
special adaptability of the system to unconsolidated 
und caving sands or silts such as are commonly met 
with in the Gulf Coast fields of Texas and Louisiana, 
where the system was perfected in the first instance. 
The cable-tool system is better suited to harder rocks. 
The chief advantage of the rotary system is the rapidity 
with which a well can be drilled, 450 feet per day 
being made under excep- 





and 18 feet wide, literally 
a “working model” of the 
entire State of California, 
costing $100,000 Its con- 
struction has required the 
constant work of J. T. Ed- 
wards, F. R. G. S., and 25 
assistants rather more than 
a year, and it will be com- 
pleted late in 1924, The 
cover painting for this is- 
sue shows a stage in the 
work on this giant map. 
The map is in reality a 
huge model, but so fitted 
with interior and flood 
lights, all concealed, that 
one appears to be getting 
a perspective from an air- 
plane or balloon of the 
whole state. First of all, 
the state was built up in 








tionally good conditions, a 
far greater depth than is 
possible with the cable-tool 
in normal circumstances. 
Further facts in favor of 
the system are that high 
gas and oil pressures are 
more easily controlled, less 
casing is required for the 
lining of the well, it is less 
costly to employ than cable- 
tools, and it is more uni- 
versally adaptable to con- 
ditions of modern oilfield 
development. Two inherent 
disadvantages are the ten 
dency through “mudding” 
for the driller to miss oil 
shows, and the difficulty of 
obtaining uncontaminated 
samples for elucidating 
subsurface geological data. 








relief, as it was before 
white men came. All the 
mountains and ranges were 
put in according to seale, 
all the rivers, bays, lakes and coast line modeled on 
data furnished by the United States Geodetic and Geo- 
logical surveys and the various departments of the 
State government. Then the mountains were colored 
according to the reports of these surveys, existing vol- 
eanic craters were formed, and the one active cone, 
Mount Lassen, equipped with internal lighting so as to 
maintain the effect of fire within the crater. 

Then the lowlands, running from the foothills down 
to the sea, were put in with the Coast and Geodetic 
Survey furnishing the information as to coast line, 
hays, islands, channels, and depths of water. Cliffs, 
. eaches were reproduced all in 


marshes, and sandy I 
exuct colors along the shore Forests of redwood, oak 
and pine were made from carved fragments of sponges, 
painted green of the varying natural shades and set 
up at the preper locations and correct elevations in the 
mountains and hills: Paved and unpaved roads, grades 
for railroads, and ali the mountain trails were then 
earved out as trenches, and filled in with magnesite, 
white-surfaced for the paved roads, gray for the grav- 
eled roads, and gradéd up with sand for the railroad 
rights of way Highweys average about an inch in 
width, roads three-quarters of an inch, and railroads 
half an inch. Every mile of the 6000 of paved highways 
is shown in clear white finish, and no railroad is too 
mall to be shown. Ties and rails were modeled and 
laid on the rights of way: tunnels were cut through 
the mountain walls wherever they exist, and trestles 
and bridges put in. Every flag station on the railroads 
is shown by a tiny building, just as clearly us the 
large stations in the cities. Mine shafts were bored 


and the adjoining rivers and bay 


out of every port. Locations are very accurately estab- 
lished, and the buildings in the center of each city are 
actually recognizable, so carefully have they been mod- 
eled. Blue lakes and reservoirs, and colored areas help 
to show the exact extent of irrigation, and where each 


The first: depends for its 


Tracing to scale, from a small map on to the baseboards for the big one, the outlines of San Francisco city <ointion on the efficiency 


of the driller. The second 

has been lately successfully 
combated by the introduction and use of the core-barrel, 
by which adequate sampling can be carried out. The 
rotary system finds its greatest exploitation in Cali- 
fornia and the Mid-Continent fields, and has materially 
contributed to the development of the field. 

















A fifteen-foot section of the map, finished and mounted to show the effect of the subdued interior lighting 














JUNE, 1924 


A New Portable Microscope for Use in 
the Shop 


HE examination of metals, particularly steel, under- 

the microscope, has become one of the essentials in 
the metallurgical control of the steel and some other 
metal industries. It has heretofore been necessary, how- 
ever, in order to examine metals under the microscope, 
to cut pieces from certain sections and submit them to 
microscopic examination in the laboratory, The object 
of such examination is, of course, to determine the size 
of the erystals and the condition of the metal after cer- 
tain which it has been subjected. It is 
also used for the detection of flaws, cracks, ete. 

There has long been a demand for a microscope which 
could be used in the that is, which could be 
efliciently employed to examine metal outside of the 
laboratory and without the destruction of the piece to 
be examined, For instance, there are often cases where 
it would be desirable to éxamine the surface of a crank 
shaft or an axle under the microscope but this has 
been impossible with apparatus heretofore constructed. 

There has now been put on the market, however, 
what is known us a portable microscope. It has been 
developed by a firm in Jena, Germany, and is entirely 
different from the usual metallographic microscope em- 
ployed only in a steel laboratory. It has been intro- 
duced in the American market. The illustrations give 
some idea of the construction of this new device. It is 
sulliciently rigid and easy to apply so that it may be 
given into the hands of the foremen of a shop for the 
inspection of work during any stage of finishing, or for 
miuking tests in connection with the heat 


processes to 


shop, 


SCIENTIFIC AMERICAN 


9Or 
395 





pipe line saves enormous 
expense in trenching besides 
providing an easy route free 
from way-leaves. The ac- 
quisition of the remainder 
of the canal would greatly 
facilitate town development 
to the north of Cardiff, re- 
moving the necessity for 
many bridges, while it would 
provide a new thoroughfare 
through the heart of the city 
and permit the demolition of 
several very bothersome sad- 
dleback bridges. 


Keeping Them Down to 


Eleven Tons 
REGON traflic officers 














are using a new type of 
scales to weigh trucks to see 
if their loads do not exceed 
the 22,000-pound limit set by the 
scales, which are the first 


State laws. The 
of their kind to be used in 
the West, are very handy. They are small and can be 
carried about by the traffic officers. When a heavily 
loaded truck is encountered the scales are placed in the 
street and the driver required to drive upon them. 
They are found a big help in enforcing the law against 
overloading, presenting obvious advantages over per- 
manent scale installations whose locations would soon 
be known to potential violators of the law. 


Roadside scales for enforcing Oregon’s weight limits on loaded trucks 


speed condition, by simply extending the lever arm on 
the other side of the machine. The arms are balanced 
at the start of the test by means of sliding lead counter 
weights. The effect of a uniform 
nearly as possible by accurate location of the loading 
arms and the use of distributing blocks under the shoes 

With this machine any type of rib may be 
whether from wings, tail surfaces or 
As it is necessary to weigh out only one set of loads no 


load is obtained as 


tested, 


control surfaces. 


‘ 





treating department whereby valuable in- 
formation annealing tem 
perature for hardening ; means for carbon 
izing, ete., may be obtained. It is 
stated to be useful for settling difficulties 
with customers and suppliers of material. 
As our illustrations and text will make 
clear, the new microscope works directly 
upon the piece to be examined, without 
any preliminary etching or 
other preparation. 

One illustration the optical ar- 
rangement. The illuminating device (a) for 
artificial light reflects the light to 
the prism (b) from which by the aid of 
the objective (¢c) it is directed upon the 
(d). The other prism 


about periods, 


also 


sectioning, 
shows 


day or 


specimen of metal 


matter how many factors are required, accuracy of 
weights is obtained and therefore effi 
ciency. <As the rib is easily accessible 


while in the machine, the failures are 
easily detected and due to the 
the weight arms the rib is net completely 


destroyed after the initial failure. 


STOps on 


Stellar Evolution 

O KANT and to Laplace we owe the 
first rational hypothesis of stellar 
lution, but they had at their comimand in 
sufficient 
hypothesis on a sound basis. 


evo- 


data to establish their nebular 
Within the 
lust few years astronomers have accuniu 
lated a great mass of material which gives 
a more secure foundation for a consistent 
theory of stellar evolution. In the case of 
hundreds of stars much is known concern 
their densi 





(e) directs light reflected particularly by 
(d) into the ocular (f). The microscope 
can be applied to shafts and other ecylin- 
drical pieces as shown by another illustra- 





made in 
their dis- 


tion in which jaws are shown 
two sizes and so arranged that 
tunces can be varied by 


If it 


meuns of screws. 


is desired to @xamine under the mi- 








oo 


ing their distances, their sizes, 
and their temperatures 
laws of physics we know the 
ef the changes which must 
any star. If at first it is a highly rarefied 
and diffuse mass of vapor 
perature, gravitational 
its gradual condensation, 


ties From the 


genera! trend 


take place in 
at a low tem 
forces will cause 


: , 
and this will 








billets in crank 
shafts, and other similar forms, this can 
and with 


croscope shoulders and 


Above; 
be glone in much the same way 
equal ease. 

Undoubtedly such a portable microscope 
will find wide use in the steel and metal- 
working industry because of its practicability and the 
fact that it can be used to examine many forms of steel 
without destroying the objects to be examined. 


An Old Canal Put to Use 
DISUSED canal in Wales has been put to use to 
d convey a pipe line to supply Cardiff with water. 
The canal is now used only by a few patent fuel and 
other factories which are conveniently served by rail- 


way. "The use of the upper reaches of the canal for the 


General view of the entire apparatus. 


Below: 
diagrammatically 


The microscope that can be taken into the shop and set up for use in a hurry, 


without special preparation of the specimens 


Machine for Testing Airplane Ribs 

N order to test the ribs for airplanes, a special ma- 
chine has been devised that has many distinct ad- 
vantages. The most unique and valuable feature is the 
opportunity that is offered in the case of wooden ribs 
for changing the strength of the rib while it is being 
tested. For example, suppose that a rib is found to be 
considerably over strength ; then the section of the diag- 
onals, verticals or webs can be cut down while the rib 
is still in the machine. Thus the rib may practically 
be designed while it is under 











load. 

The loads, which may be 
varied in amount, are ap- 
plied by means of sliding 
shot cups mounted on grad- 
uated lever arms. The ar- 
rungement is such that the 
loads are moved simultane- 
ously by means of a hand 
wheel located at one end of 
the machine. The load is 
applied to the rib by vertical 
rods provided with shoes at 
the ends where they come in 
contact with the rib. The 
length of the rods is adjust- 
table to allow for the deflec- 
tion of the test specimen. 
The direction of the loads is 








Testing airplane ribs without destroying them 


easily reversed as in the case 
of the nose load in a high 


The optical arrangements, presented 


produce an elevation of temperature, just 
as the air in an automobile ti 

hot as it is compressed. As the temper 
ature will first 
red hot and ultimately white hot. 
the density certain 
densation will proceed more slowly. When the loss of 
heat by radiation exceeds that produced by compression 
the star will cool in white to red 
heat. After it has contracted to the like 
the earth, the production of heat by condensation will 
cease, while cooling by radiation continue, until 
the star loses its luminosity. Cendensation and cooling 
will be extremely and may be prolonged by in 
ternal development of heat due to superchemical trans- 
formations made possible by enormously 
tures and pressures. These may 
of one element from another by the 
atoms. If such be the sequence of change in any 
star, it is evident that it must through the red 
stage twice, the first time while rising in 
toward the white state and again while 
aun esiablished fact that 
nebulae which may be the original stuff of which stars 
ure made, and that the red stars can be separated into 
two well defined classes of giants and dwarfs, differing 
enormously in size and density but little in mass. These 
large differences in found in the white 


re hecomes 


hecome 
After 


stage, con 


rises, the vapor 


reaches a 


reverse order from 
solid stute, 
will 


slow, 


high tempera- 
cause the formation 
aggregation of 
pass 
temperature 
cooling. It is 
huge dark 


there are many 


size are not 


stars, which are all, according to this hypothesis, in 
the same stage of development. What may be the 


final destiny of the dark bodies which are the final 
product, we can only guess. Hundreds of thousands of 
such dead and invisible worlds must exist, 
them perhaps destined to wander through space for all 
time, but some of them may, by collision with 
bodies, be again resolved into glowing vapor and begin 
au new cycle of existence.—Abstract from article by Pro 
fessor E. P. Lewis, in Science, for November 28, 1923. 


most. of 


other 
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The Story of Steel—V1 


Open-Hearth Furnace, Making a Superior Steel, Supersedes the Bessemer Converter 


wegen |! WAS because the Bessemer converter 
| rendered it possible to make steel with 





great rapidity and at low eost, that its 





Pa of. rims inventor lienry Bessemer, will always 
eerie! remain the outstanding figure in any his- 
————# tory that may be written about the steel 
industry. To think of steel is to think of Bessemer. 
In 1854, Henry Bessemer invented his Bessemer or 
pneumatic process in England, and about the same 


time William Kelly of this country 


In 1908, the open-hearth process surpassed the pro- 
duction of the Bessemer and today it may be said, 
roughly speaking, that the open hearth produces one 
hundred tons of steel for every twenty made by the 
Bessemer process. Natural gas, which was formerly 
used in open-hearth furnace work, by its severe limi- 
tations in supply, has been replaced as a fuel by pro- 
ducer gas, a product from the gasifying of coal in gas 
producers; by tar and by-product gas, fuel by-products 


beams or channels resting on piers entirely independent 
of the rest of the structure. 

In a basic furnage the bottom is made up of several 
courses of clay brick, upon which is placed a deep 
lining of magnesite, curved upwardly all around to 
form a trough-like basin. This magnesite—a_ highly 
refractory material, is mixed with ground basic slag, 
und it is then set by slow heating and gradually brought 
up to a high working temperature, thus fusing the bot- 

tom. The acid furnace is constructed 





quite independently came out with a 
process of making steel, also using a 
blast ef air as the means. After con 
siderable litigation, a compromise was 
made, and today we know the pneu 
matic process by the name of Les 
semer 

In 1861, Siemens developed his re 
generative furnace, the underlying 
principle being as follows: 

The hot gases are | issed over the 
furnace body and thence through a 
séries of checker brick and on to the 
stack The direction of the flame is 
then reversed, the air’ being taken 
through these hot checkers, absorbing 


heat and thus vielding a high tem 





perature on uniting with the fuel 
euds to a 


This continued reversal ! 


gradual increase in flame tempera 


ture, which is today the basis of open 
hearth work. It was in 1864 that 
this important principle was devel 


oped by Martin and hence open- 
hearth furnaces are called today Sie- 














in the same fashion, except that silicé 
sand is used in place of grain mag- 
nesite. Furnaces today are practically 
all basic, and range from a capacity 
as small as 5 to 15 tons for making 
special steels to as large as 125 tons. 
The average capacity today is from 
60 to 75 tons per heat. 

The open-hearth process varies in 
different districts, depending upon the 
available pig iron and the serap con- 
ditions. A typical plant in the Pitts- 
burgh District charges a furnace as 
follows: 

Raw materials, such as limestone, 
ore and scrap, are assembled in a 
stock yard; in some cases the lime 
stone and ore being in bins and 
dropped directly into charging boxes, 
which are usually 20 inches wide, 20 
inches deep and 6 feet in length. The 
various scrap is loaded into the 
boxes by magnets. All these materials 
are then assembled into a “heat” and 
a small engine pulls this load into 








mens-Martin furnaces 


The limitations of the Bessemer 


To the extreme right is the stack. Then follow: A, air and gas reversing valves; B, charging machine: 
C, buggies, from which charger picks up boxes of “‘mixture,”’ thrusts them into furnace D and empties 


the open-hearth building, leaving it to 
be handled in the next step by the 


process did not hold for the open- them; D, furnace, with charging door (right) and pouring spout (left) ; EF, ladie cranes, with ladle E over almost-human charging machine. This 


hearth, since it became possible to use 
materials of a greater variety. The 


process of refining is ‘much slower 


mold F pouring an ingot 


machine has an arm which locks into 


Sectional view, showing relative positions of parts of an oper hearth plant the end of the charging box, and 


can be pushed in towards the furnace 





ordinarily from to 8 to 12 hours, but 
it becomes possible to exercise a very 
close control of the reactions, make 
frequent tests of the metal in the 
hath, and secure ua steel of the exact 
composition required. So marked are 
these advantages, that in the specifi 
cations for high-class construction, 
such as bridge building, where a very 
exact relation between the working 
stresses and the strength of the ma- 






terinIs must be secured, there is an 
invariable call for open-hearth steel. 


The advantages of the open-hearth 





process are summed up by those who 
are versed in the art, as follows: 

1. By the use of ore as an oxidizing 
agent and by the external application 
of heat, the temperature of the bath, 
that is, of the materials in the fur- 
nace, is made independent of the 
purifying reactions, and the elimina 
tion of the impurities (carbon, silicon, 
manganese, etc.) can be made to take 
place gradually; the temperature and 
composition of the bath being under 
much better control than in the Bes- 
semer process. 

” For the same reason, a creater 
variety of raw materials can be used 
and a greater range of products made 


3. A very important advahtage is 








and revolved. The door of the fur- 
nace is opened, the box is picked up 
and thrust into the furnace, the arm 
is revolved, dropping the material on 
the hearth of the furnace, and the box 
withdrawn 

Limestone is placed on the basic 
bottom, then ore, then a_ certain 
amount of scrap, approximately 40 
per cent of the total metallic charge. 
The charge is melted by burning fuel 
in the port end of the furnace in con- 
junction with the highly preheated 
air that has come through the checker 
work, as mentioned before, thus yield- 
ing a very high temperature of com- 
bustion. With the reversals in flame 
direction at intervals of 20 to 30 
minutes, the charge is gradually 
melted down. This mass is heated 
until the serap is white hot and 
slightly fused; then molten pig iron 
is added. This is taken from a mixer, 
which is a storage body for the hot 
iron coming from the blast furnaces, 
whereby uniformity in the quality of 
the iron is secured and a steady sup 
ply of hot iron for the open-hearth 
furnaces maintained. The mixers are 
usually of from 300 to 1000 tons ca- 
pacity. 

With a scrap content of 40 per cent 








the increased output of finished steel 


of the metallic charge, the molten 


which can be secured from a given This shows the charging platform of a long line of open-hearth furnaces, with a ladle = iron would then be 60 per cent of the 


amount of pig iron; hence fewer blast 

furnaces are required toe produce the 

same tonnage of steel. This is explained by the fact 
that the Bessemer process uses all iron in molten form, 
whereas the open-hearth process can use iron in smaller 
proportion of the total charge, together with scrap. 

4. With the development of the basic process, it was 
found that the greatest advantage of the Siemens- 
Martin over the Bessemer was the elimination of phos- 
phorus, While the basic Bessemer process requires pig 
iron with a phosphorus content of 2 per cent or more 
in erder to maintain the temperature necessary for the 
reactions, the basie open-hearth process permits the 
use of iron of less limited phosphorus content. 


emptying its charge of hot metal into a furnace 


in the coking of coal; and in later years by fuel oil. 

The open-hearth furnace, as shown in the illustration 
on the adjoining page, is a large rectangular structure, 
approximately 15 feet wide by 35 to 40 feet in length. 
At each end of the furnace are two large openings or 
ports, one to admit air and the other gas. The roof is 
of silica bricks, 3 inches by 9 inches by 15 inches deep. 
This highly refactory material is built in the form of 
a flat arch to give it strength and stability; and the 
whole furnace is held in place and tied together by 
heavy beams and tie-rods. The hearth or bottom of the 
furnace rests on steel plates which are carried by 


total when added. With the addition 

of this iron there occurs a lively re- 
action, during which almost all of the silica, man- 
ganese, phosphorus and part of the the carbon are 
oxidized or burned out by the oxygen, the first three 
forming compounds that slag with the iron oxide and 
join the iron and lime silicates which have already been 
melted. At the end of two or three hours about 80 per 
cent of this slag is drawn off. The ore acts on the 
carbon for three or four hours longer, the limestone 
being decomposed by the heat; and the carbon dioxide. 
bubbling up through the bath, exposes part of the metal 
to the flame, oxidizes it, and completes the purification 

(Continued on page 489) 
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OPEN HEARTH FURNACE, SHOWING THE CHECKER WORK, GAS AND AIR FLUES, AND THE BATH IN WHICH 100 TONS OF METAL ARE REFINED TO STEEL. THE STEEL IS BEING 
TAPPED INTO A LADLE WHICH IS SUSPENDED FROM AN OVERHEAD TRAVELING CRANE 
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All stuges occur in the filter film save the adult, and the birds 
feed o | stages except the ews much enlarged over the other 
stages in this drawing) 


The life cycle of the sewazge-filter fly 


‘E of the most disagreeable features of a 
modern sewage disposal plant (in which a 
sprinkling filter is used for purifying the 
fecal sewage) is the presence of immense 
numbers of small, grayish, fuzzy flies, of 
the spevies known as Psychoda alternata 
and Psychoda cinerea, or sewage sprinkling filter 
These flies breed in countless 
numbers among the 





flies (center views) 
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Birds and Sewage Disposal 


An Interesting Relationship Involving the Relief of a 
Filtration-Plant Nuisance 


By Leon Augustus Hausman, Ph.D. 


Assistant Professor of Zoélogy, Rutgers College 





ment out a portion of its 
suspended solid materials in 
large tanks, and is then 
sprayed out, by means of a 
multitude of nozzles, over a 
becdkof stones, through which 
the water percolates and is 
purified, before it is allowed 
to drain off—usually into 
some neighboring brook. <A 
typical sprinkling filter bed, 
with its sprays in operation, 
is shown herewith. Such a 
bed is about six feet in 
depth and is composed of 
irregular basaltic stones, of 
about the size of small hen’s 
eggs, resting upon conduits 
which lead off the purified 














water. On the stones over 
the surface of the bed there 
usually flourishes a_ rich, 
greenish mat composed of 
Oscillatoria and other algae forms; and on the under 
surface of these surface stones, and continuing to the 
bottom of the bed the stones are covered with a heavy, 
slimy accretion, made up of various fungi and water 
molds, with entangled bacteria growing in a gelatinous 
matrix. Numerous microscopic organisms find the op- 


Portion of the filtration bed when the sprays are idle, showing the loose stones 
among which the Psychoda fly breeds 


The most successful method yet devised for the con- 
trol of the filter fly was worked out in the New Jer- 
sey Agricultural Experiment Station, and consists in 
flooding the filter bed with the incoming sewage (by 
closing the outlets) and then leaving them completely 
submersed for a period of twenty-four hours. Such 

treatment of the beds 





loose stones of the filter 
bed, and fly, or are car- 
ried by the wind. often 
to the distance of nearly 
a mile. Were their pres 
ence confined to the lo- 
eality of the immediate 
neighborhood of the sew- 
age disposal piant they 
would not be so great 
a pest, except to those 
working around such a 
plant; but they enter 
dwelling houses at con- 
siderable distances from 
the plant, and penetrat- 
ing the finest 
make their way to all 


screens 








kills the Psychoda lar- 
vae and pupae by 
drowning. 

While engaged in some 
investigations for the 
State of New Jersey on 
the animal population 
of the filter beds of the 
Plainfield, N. J., sewage 

sal plant, the writer 

( opportunity of ob- 

rving the various 
stuges in the growth of 
the filter flies, «and 
also of noting a singular 
and hitherto apparently 
unappreciated natural 
check upon the growth 








parts of the house, where 
they fall inte the food, 
and make themselves 
troublesome in many 
wavs, They are regurd- 
ed with disgust and fear—because of the character of 
their breeding grounds---and -there.exists. a not unrea- 
sonable presumption that they are the carriers of in- 
fections and diseases. Nearly all sprinkling filters are 
breeding grounds fer these pests. 

In a disposal plant where the sprinkling filter is used 
the water from the incoming sewage is allowed to sedi- 


3: The larvae as they hatch from the egg, magnified about ten times. 4: The pupa or transformation stage, magnified about 18 times. This 


5: The adult fly, magnified about 10 times 
The sewage-filter fly in various stages of growth 


timum conditions for their growth in such a film and 
increase in numbers with the gradual growth of the 
film. 

It is in this film that the filter flies breed. The 
eggs are laid on the surface of the film, and the larvae, 
or young, upon hatching, work their way into it. Here 
they remain and feed, and after their pupal change, 
they emerge as adult flies. 
The film upon the stones 











collects, and grows in thick- 
ness during the winter and 
early spring, and with this 
growth there occurs an in- 
creasing number of flies. 
Hence in the early part of 
the season the pests reach 
their maximum numbers. A 
single square inch of stone 
may contain film enough to 
harbor from forty to seventy 
larvae. Even in midwinter 
it was found that a single 
stone from near the surface 
of the bed supported nearly 
a hundred larvae and pupae. 
Breeding in the film goes on 
from the top to the bottom 
of the bed, but is concen- 
trated usually in a zone ex- 








In the open spaces, kept clear of ice and snow by the sprays, the birds do their feeding 
The filter bed in mid-winter, with the sprays in operation 


tending from three to twelve 
inches below the surface. 


of these noxious forms. 
natural check is 

the work carried on, 

during the winter, by 

several species of native 
birds, namely: the song sparrow (Melospiza melodia), 
the goldfinch (Astragalinus tristis), the tree sparrow 
(Spizella pusilla), and the junco or snowbird (Junco 
hyemalis). Flocks of these birds numbering from fifty 
to one hundred and fifty individuals were often seen 
flying about the filter beds, with the juncos and song 
sparrows much the most numerous. At times two or 
more separate flocks were observed about the beds, 
making a total of about three hundred birds. Close 
attention to their movements showed that these birds 
were securing food from the surface of the filter beds, 
working rapidly between the periods of the activity of 
the sprays, which were of two minutes’ duration. 
Microscopic examination of the film showed few or no 
weed seeds, which are the chief constituents in the 
dietaries of the birds mentioned. The only larger 
forms of life present in or on the film were the filter 
fly adults and young, and it was these forms for which 
the birds were in search. From observations of their 
feeding activities it was judged that each bird secured 
one bit of food (presumably a Psychoda adult, larva, 
or pupa) every two seconds, making thirty individual 
organisms per minute for each bird, or 1800 per hour. 
This would make a total of 270,000 organisms per hour 
for a flock of 150 birds, or over half a million where 
the number of birds was 300. And if only 150 birds 
were at work on the filter beds, let us say four hours 
daily, the number of organisms consumed would total 
1,080,000! Thus flocks of birds working on a filter bed 
during the entire winter would aid in a material way 
in keeping the Psychoda flies in cheek. 
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Fighting Forest Fires with Radio and Plane 
N fighting devastating forest fires in northern On- 
tario, Canada, man’s conquest of the air is playing 

an important part. Today eight planes are engaged in 
daily aerial patrols over more than 80,000 square miles 
of virgin timber. The planes make their headquarters 
at Ramsay Lake, Ontario, where the provincial 
ernment in conjunction with a privately operated air 
service maintains the first radio station devoted to fire 
patrol service in middle northern Ontario. 

The annual loss of standing timber by forest fire in 
the Ontario regions has been appalling. The 
have increased annually by almost a million dollars. 
There are few settlements in the timber belt hence no 
men to range the country for fires or to fight them. 
This year, it is announced, the loss will be cut by a 
million dollars. The cooperating radio and planes are 
given credit for the favorable change. 

The planes in use are the SE type, manned by ex-war 
aviators, one of whom was an ace in the Royal Canad 
ian air forces. Four of the eight planes are equipped 
with radio transmission the others will have 
them in a short time. The power for transmission is 


gov 


losses 


sets and 


derived from a generator driven by a separate small 
propeller. ‘ 
The aerial for broadcasting is on a coil in the 


cockpit and the end is tied to a weight so that when 
the plane has taken to the air the aerial is paid out 
about 100 or 150 feet. The weight keeps it suspended 
downward without interfering with the propeller. A 
fifty watt oscillating power tube is used and the circuit 
ix of the well-known feed back type for transmission. 
Generating power is as high as 1000 volts. The sending 
is about metres but can be raised to 900. It is 
most practical to send on a very high wave. 
The communication estab- 
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German trailer with steering gear, designed to carry 
out of mischief 


childhood; it appears not infrequently that the people 
answerable for the victim’s upbringing were really re 
sponsible. Modern psychology does not contest the 
reality of “moral responsibility. While it the 
view that criminals suffering from certain forms of 
mental disease are less fully responsible than are nor- 
mal people, it does not countenance the view that all 
eriminals suffer from mental illness, nor that mental 
illness is an invariably suflicient excuse for crime. 


Where the Load Carries the Trailer 
HE transportation of extremely long structural 
units—poles, girders, etc.—is always a problem. We 

have seen traffic in New York completely disorganized 

by the passage through the streets of the huge girders 
for the bridge 42nd St., joining the concourse 


holds 


across 


around the Grand Central Station with the central 
roadway of Park Ave. These are the longest single 


loads that have ever been attempted in this city, with 
the exception of the obelisk in Central Park; and this 


the other end of long loads, and keep the 
on the corners 


big 


poles 


afforded by the load itself. This of course is quite 
sufficient to hold them together. In negotiating a bend, 
it is not feasible to permit the trailer and end of 
the loud to the corner as they would if left to 
themselves, and as the rear wheels of the ordinary car 


The 


eut 


and truck now do. The trailer has to track more or 
less closely after the truck; and so it must carry its 
own steering gear and its own steersman. The pole 
picture gives a very good idea of the behavior of the 
trailer and of the load under these conditions. 
Clothes Moths and Their Control 
MONG entomologists there are well known to be 


two common moths the larvae of which 
destructive to fabrics; namely, the case-making clothes 
moth and the webbing clothes moth; the tapestry moth 
is much less frequent, but 

In general, the 
wool, fur, feathers, 
from them. 


very are 


destructive, 
larvae of clothes feed upon 
hair, and all fabrics manufactured 
It will therefore be realized that they may 

be found 


is occasionally 


moths 


attacking not only 





lished between plane and 
the radio station built on a 
rock in Ramsay Lake, en- 


ables the patrol, which first 
sights the fire, to call other 
planes into fire fighting 
action. When an observer 
flashes the ground station 
that fire has been sighted he 
gives map co-ordinates ; and 
plunes with specially built, 
gas driven centrifugal pumps 
and as much hose as the 
plane will carry, are dis- 
patched to fight the fire. 
Frequently it has occurred 








but also ¢ 


furs, upholsteries 


clothing 
rugs, 
stuffed 
felts in pianos, and the like 


arpets, 





animals, brushes, 


The moths are relatively 
short-lived; they take no 
nourishment and are in 
themselves harmless. Their 
eggs are laid upon or be- 
tween folds of fabrics or 
within the meshes of the 
latter. They are readily 
crushed by brushing, ete., 


Under 


conditions 


and are very fragile. 
average indoor 
they hatch in about a 





week, 





that planes were unable to 
find a landing place near the 
fire and have been forced to 
drop pumps into shallow lakes. A buoy is attached in 
this emergency and later the pump is fished out and 
put into service. Severdl times bombing from the air 
has been resorted to where the fires were discovered 
too late for a small pump to be of service. 


Psychology and Criminal Responsibility 
N A recent number of Psyche, Dr. W. Brown dis- 
cusses the attitude of modern psychology to respon- 
sibility. He shows that there is a tendency for those 
who understand incompletely the aims of jodern psy- 
chology, to believe that a general spread of its doctrines 
will result in a weakening of the sense of moral re- 
sponsibility. He discusses the legal definition of respon- 
sibility and describes cases where a crime of violence 


may be committed for which the person cannot be held . 


responsible. The psychologist, as such, is concerned 
with the problem of studying the causes in the history 
of the person which have led to the act, and the con- 
tribution of recent work is in the direction of tracing 
the influence of the acts and phantasies of infancy and 


was taken 
many years ago, at a time when horses were the only 


of course: 
present two pictures showing the use of a special trailer 
now 
Essen, Germany, which is especially designed for this 
sort of thing. 
load of poles, gives the best idea of how it works: 
the very daring stunt of the lower photograph, in which 
a completely assembled steel tower of considerably more 
than fifty feet is 
possibilities, 


nection 


Canadian fire patrol returning to his base after nine hours of continvous flying in cold air 


up from the docks to its present location 


available motive power, and traffic was far from its 
present congestion. 
The mere presence Of an extremely long load on 


the road is in itself a good deal of a nuisance, compli- 


eating as it does the problems of passing. But when 
such a load reaches a turn, we find it at its worst. 
All the difficulties and dangers cannot be eliminated, 


they are inherent in the situation. But we 


being made by the reformed Krupp works in 


The upper view, showing it handling a 
and 


being handled, shows the extreme 


As the closer view stiggests, there is no physical con- 
between truck and trailer, other than that 

















A spectacular piece of hauling that was successfully engineered with the steering trailer. Note the absence 
of any connection between truck and trailer other than that afforded by the load itself 


this period being subject to 
lengthening or shortening ac- 
cording to temperature. The 
larvae are relatively long-lived and require from about 
fifteen weeks to two years to complete their develop- 
ment. Much depends upon the nature of the material 
upon which they are feeding and the temperature condi 
tions under which they exist. The pupal, or -resting 
period varies from about eight days in warm summer 
weather to a month or more in winter. 

Methods of dealing with numerous. 
Fabrics that are well brushed or beaten every two 
weeks are seldom seriously affected: exposure to direct 
sunlight valuable measure. Articles of cloth- 
ing that require to be stored are immune from attack 
if sealed down in paper bags, or very securely wrapped 
in several layers of quite unbroken newspaper. Naph- 
thalene, in the form of flakes or balls, should be placed 
among the clothing thus fastened up. It also acts as 
a deterrent when placed in drawers or cupboards, but 
is not entirely effective under such conditions. Paradi 
chlorobenzene appears to be as valuable as napthalene, 
but camphor is decidedly less effective 

On a large scale, the cold storage of 
and furniture is the most certain of all preventives. 
An effective remedy, which is non-injurious to 
furniture, fabrics, plate, or other household goods 
the application of hydrocyanic acid gas. Its manipula 
tion requires the services of an intelligent person who 
understands the dangers of its and knows 
administer i tetrachloride is 


these pests’ are 


is also a 


furs, carpets, 


also 


is 


use how to 
it. Carbon 
and has the advantage over hydrocyanic 
being neither explosive nor inflammable. 
with sulfur is a well-known remedy 
danger from fire in 


also effective, 


acid gas in 
Fumigation 


but there is some 


its application, while it has a 
bleaching effect on many delicate fabrics, wallpaper, 
ete., besides tarnishing metals. Carbon disulfide is also 
recommended, but its vapor is inflammable. Dry heat 
is now recognized as an effective agent. All fabrics 
will be freed from pests in a very short time if ex- 


posed to a temperature of 130° F. Fabrics dipped in 


water heated to 140° F. will be found to contain no 
living eggs or larvae of clothes moths.—<Abstract from 
article by A. D. Inmms in Nature, December 15, 1923. 











NE of the _highest-priced 
schools in the world is oper- 
uted by Uncle Sam himself, 
at Madison, Wisconsin, where each regis- 
trunt pays $100 for a one-week course, at 
the rate of $5200 a year for tuition alone. 

There may be cecusionully heavier collateral bills for 

the college veneering of coltish boys and girls with 





jazzy tendencies. Lut this federal school is for hard- 


headed business grown-ups, 


it is conducted by the Forest Products Laboratory, 
the technicak wood-usuge department of the Forest 


Service, lis four imstructional courses, given three 
times yearly, cover that number of broud fields of wood 
use nd adaptation, the specific courses being Kiln 
Drying of Lumber, Boxing und Crating, Gluing of 


Wood, and Wood Properties and Uses, 


Practically everybody feels that Nature has already 


given him the essential facts about wood. It’s a tall 
tree stuff that grows outdoors, they use it for Christmas 
trees und boxes and houses, it rots and needs intermi- 
nable painting and paint costs big money, and raucous 
agitators shout “Woodman Spare that Tree” and “Save 
the Fores and many other noisy words. And yet the 
Luboratory’s skilled investigators have found out and 
put into these lecture courses many valuable things 
that the average wood authority doesn’t yet know. 

About 400,000 houses are built in the United States 
every yeur; 9S per cent of all farm and rural houses 
ure stili bullt of wood, and fully 75 per cent of all in 


the cities flow long should a wooden house stand? 
About 80,000 American buildings are destroyed yearl: 
hire and decay are important factors in this destruc- 
tion; indeed, the total annual wood loss by decay alone 
almost equals the present growth in all the American 
forests. The Laboratory shows that decay is the growth 
of living fungi that can be largely controlled by know- 
ing what deeay is and how to preserve the wood or to 
bulid so that decay does not start. 

During fourteen years of intensive study the Labora- 
tory has made more than 600,000 strength tests of 
woods, Just how strong should structural timbers be? 


A iarge building failed as it was approaching comple 


SILTIOUGH easily the most 
extensive and perfected radio 
communication system in the 
world today, this net has been little known 
The great network, tying 
in every city of tactical importance in 
the United States with Washington, and with the nine 
Corps -Area headquarters, was planned as a training 
measure and to provide communication during any 
local or national emergency during which land lines 
might fail, It was given as little publicity as possible 


to the public. 





until its seventy-five stations could be installed and 
welded into a smoothly working system, free from 
interference and causing none to other stations. 

The net has its origin in the “Army Radio Net” as 
employed in the First and Second American Armies 
in France, prior to the Armistice of 1918. The Signal 
Corps, therefore, lacked neither inspiration nor experi- 
ence in its creation, for the Army nets in France were 
created and operated in an atmosphere of enemy inter- 
ference beyond comprehensive description. 

The project was approved by the Secretary of War, 
March 12, 1921. At the very outset the Signal Corps 
had the distinct advantage of being able to start with 
the most modern continuous wave equipment available 
in the worid. No obsolete spark equipment had to be 
patched into an otherwise perfect pattern. Remote 
control of transmitters, providing simultaneous, or 
multiplex transmission and reception, was known to 
be as necessary as power to operate the transmitters, 
and was provided. The first receiver installed in the 
net emploved a directional loop with a six stage radio- 
audio frequency amplifier and external heterodyne. 
Nothing new in the art was overlooked in the initial 
engineering plans, nor has anything since been over- 
looked which might Improve the net's efficiency. 

All stations are within military posts where they can 
be guarded. Auxiliary sources of power supply pro- 
vide emergency power in the event of failure of a com- 
meretal source, and spare parts are provided so that 
failure of a vital wnit is never serious. 

With one exception, all stations of the War Depart- 
ment net are radiophone, as well as radio telegraph, 
this feature being provided against possible future 
requirements 

The War Department net proper connects the nine 
Corps Areas of the United States with each other, and 
with Washington. Each of the nine Corps Areas has 
its own comprehensive Corps Area radio net, connecting 
eith its headquarters all tactically important points 
within the Area, 
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tion; it was through the mercy of God and not the 
builder’s wisdom that men were not killed. Did the 
architect understand wood strengths well enough to 
provide sufficient margin for safety? The Laboratory, 
when appealed to, showed that failure had been due 
to overload even before the building wus finished, and 
that not enough margin had been allowed for safety. 
Many buildings fail disastrously through lack of knowl- 
edge of wood strengths, 

A telephone company experienced serious losses in 
shipping its switchboards. Could the Laboratory, from 
its fundamental knowledge of boxing and crating, sug- 
gest packing methods to prevent this breakage loss that 
the telephone public must pay? <A trunk manufacturer 
wanted to build a trunk that would defy the baggage- 
smusher. He sent some $50 trunks for the Laboratory 
to test to destruction, and find the weak spots and how 
to remedy them. 

A lamp-chimney maker encountered an excessive 
shipping breakage. Was there not some way to pack 
fragile lamp chimneys so that they would travel safely 
und cost the people less money? Too greut loss was 
occurring in the shipment of automobile tires and tubes. 
The Laboratory used up $3,000 worth of new factory 
rubber in showing how these goods could be shipped 
safely. These are a few of the many cases in which 
the Laboratory hus cooperated with manufacturers to 
solve difficult problems that affect almost every home, 
and that help furnish the data for a great technical 
school. 

The railroads were paying $90,000,000 a year for 
freight damaged in transit. Laboratory investigation 
showed that greater shipping safety might be had by 
adopting proper principles of container design, in the 
application of bracing, banding and nailing methods. 
A campaign for better packing and handling cut the 
loss by $45,000,000 in one year. 

What kind of wood does one actually get when buying 
by name? Sometimes it is important to know. One 
company bought some sawdust for an especial use. 


The War Department Radio 


The American’ Radio Relay League, with its vast 
network of efficient short wave stutions, ever on the 
alert for patriotic service, and oflicered by men promi- 
nent in the radio art, has proposed to the Chief Signal 
Officer of the Army the tying in of specially selected 
Stations of their great. organization with nearby stations 
of the War Department and Corps Area nets. The 
significance of such an accomplishment can only be 
realized gradually. Every village, town and city in 
the United States would be connected by a_ highly 
organized, efficient system of radio communication, 
which could be interrupted by no conceivable disaster. 

The recent installation of specially designed, high 
power vacuum tube transmitters at Fort Leavenworth, 
Kansas, and Fort Douglas, Utah, is of prime impor 
tance. These two stations and Washington have been 
provided with automatic high speed transmitting and 
receiving equipment. Both Washington and Fort Doug- 
las will control the Fort Leavenworth station by auto- 
matic radio relays and will thus not only be able to 
communicate with each other, but with any station 
capable of being reached by the Fort Leavenworth sta- 
tion. A later article will describe this equipment and 
the work accomplished therewith. 

While the War Department and Corps Area nets 
were provided for training and emergency purposes, it 
is obvious that any communication system so complex 
and far-reaching must function continuously in normal 
times to be able to function at all in an emergency. 
For this reason, and for this reason only, the War 
Department and Corps Area nets handle the dispatch 
traflic of the War Department, Veterans Bureau and 
the Navy, between points in the interior of the United 
States. Incidentally, by so doing, the government 
effects a net saving in telegraph funds over and above 
all operating expenses, except enlisted personnel, of 
approximately $120,000 per annum. Finally, by. ex- 
tensively training many young men to operate real radio 
stations, it saves the Army from a repetition of that 
very ‘discouraging situation along the American battle- 
front in France, where many such young men were 
needed, and few obtainable. 





The Nature of Muscular Fatigue 
EARLY all the recent and important advances in 
A muscle physiology have resulted from a study of 
the phenomena of fatigue. We all know that there is 
a limit to muscular exertion, a limit which is set by 
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The shipment did not seem to meet the 


Uncle Sam’s High-Priced School visual requirements, and the buyer pro- 


tested. Microscopic analysis at the Lab- 
oratory showed that the consignor had sent what was 
ordered and the dispute was easily adjusted. 

A county oflicer was the victim of a bomb that 
crippled him and killed his wife. Suspicion pointed 
to a man with whom the county had had trouble. A 
piece of wood was used in constructing the bomb. 
Some of the shattered splinters were sent to the Lab 
oratory for identification, The suspect’s workshop 
contained shavings of the identical kind of wood, and 
as a result of this and other evidence conviction was 
secured. 

For its last dry-kiln course the Laboratory had 25 
students from 14 states and two foreign countries. 
Other courses are for one week only; the kiln course 
lusts two weeks and costs $150. Already this one 
department has had more than 300 students. 

Kilns for drying lumber have been used in the United 
States for three decades, but have come into really 
great prominence only in the past few years. Lumber- 
men and wood users are finding them more and more 
an economic necessity. Comparatively few students 
come to study for initial kiln installation; they want 
to know how to operate their present plants better. 
The Laboratory for the past 13 years has made an 
intensive study of dry-kiln methods, and its kiln-drying 
specialists huve a world-wide reputation. It has itself 
developed several basic kiln patents which are formally 
dedicated to the public. It is the nation’s and the 
world’s dry-kiln schoolmaster. 

With a thousand blank pages in the popular book 
of knowledge concerning woods and wood uses that 
only the Laboratory can fill, the appropriations still 
contemplate nothing but research work. Instructional 
service can be rendered only through the cooperation 
of those sufliciently interested to pay the enrollment 
fees. The instruction is given on a far-less-than-cost 
basis for the extra service, by men recognized as 
national authorities in their particular lines of investi- 
gation, to give the business world every Laboratory 
method, every discovery of value, and put it to work. 


what we call fatigue. If an able-bodied 
et man take exercise at a very small rate, 


e.g. by walking, he remains comparatively 
untired for long periods; if he takes exercise more vio- 
lently he becomes tired more quickly; if he exerts him- 
self with the extreme effort of which he is capable, he 
is completely exhausted in less than a minute. There 
are many different kinds of fatigue, but the one from 
the study of which so much light has been shed on the 
nature of muscles, is the extreme athletic fatigue that 
results rapidly from very violent effort. By it the 
finest athlete in the world may be overcome within a 
minute, 

This fatigue is a simple and comparatively intelli- 
gible thing. It can be reproduced readily in isolated 
muscle, For example, let an isolated frog's muscle be sub- 
jected, every second or two, to an electric shock, and 
its contraction be recorded. We find that the response 
changes in a regular and progressive way, the force 
exerted becoming less, the contraction developing rather 
more slowly and continuing much longer, and the re- 
laxation being much drawn out. Finally, the muscle 
becomes inexcitable. Now in the intact animal, in 
man, we know that even extreme fatigue is rapidly 
recovered from, and this recovery is attributed to the 
circulation, If the circulation be hindered by a cramped 
position recovery is slower. If the fatigued isolated 
muscle be left in a chamber free of oxygen, no sign of 
recovery occurs; if, however, it be left in oxygen, in a 
few hours complete recovery will take place, and the 
muscle will now be capable of repeating its previous 
effort. 

The realization, especially by Fletcher about 25 years 
ago, of the extreme importance of this observation led 
directly to the most striking advances in our knowledge 
of the working of muscle. Recovery from . fatigue ‘is 
possible only in the presence of oxygen, and it was 
natural to suppose that the oxygen was used:to oxidize 


some water product, the presence of which acted: un-: 


favorably on the muscle. The next great step was due 
again in part to Fletcher, this time in cooperation with 
Hopkins. Lactic acid was known to occur in muscle, 
and Fletcher and Hopkins found the lactic: acid to be 
Increased by exercise, and diminished or abolished by 
recovery in the presence of oxygen. Furthermore, there 
appeared to he a certain definite maximum, beyond 
which the lactic acid content of the muscle could not 
be driven, even by the most vigorous stimulation: clear- 
ly this corresponded to the maximum effort a muscle 
could make.—Abstract from article by Professor A. V. 
Hill, F. R. S., in Nature for July 14, 1923. 
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TEW YORK has the latest safety museum. There are moving machinery properly guarded. The above view 1 medal annually for the best device recently im 


4% only three in this country, although there are many ‘shows the former class of exhibit and 2 the latter. The exhibited in the . Our view 
on the Continent of Europe. The new museum is oper- Machine Room has all kinds of metal and woodworking the medal. The , Man,” 6, 
ated by the American Museum of Safety in cooperation machines which are demonstrated to the visitor, showing to hotter regio does not | 
with the Department of Labor of the State of New York, where the hazards are and how they may be corrected. View 7 shows how 1 
and Mr. Albert A. Hopkins of the Editorial Staff of the The punch presses, 3, are good examples of proper guards and how men ean 

ScIENTIFIC AMERICAN, is the Direetor. Exhibits may be for the actuating mechanism and at the point of opera boatswain’s ehair. 

broadly divided into two classes, namely, still exhibits. tion. The “Grinder Family.” 4. is not hazardous if well elevator which actually operates to 
such as protective clothing, goggles, respirators, ete., and protected. The Sctentiric AMERICAN awards a_ gold interlocking door. The motor lifts 


DEDICATED TO THE SAFETY OF LIFE AND LIMB: THE SAFETY MUSEUM IN NEW YORK CITY 























A typical bank of cumulus clouds 





SRHAPS the “night sky” has more persons 
thoroughly enchained by its stellar inter- 
est than the “day sky.” The night sky 
with its infinite magnitudes and number- 
less shining bodies not only awakens the 
imagination but by its infinitude provides 
an endiess area for its play. But the day sky is full 
of scientific interest, of artistic charm, and also of 


large-se: 














le phenemena, It is an ever-present portion 
of lundscapes and seascapes and, expressing the mood 
of Nature, it provides interesting variety for those 
appreciative of the beautiful. But passing by this 
fascinating phase of the day sky, let us glimpse some 
of its great variety of phenomena from a _ scientific 
viewpoint 

We live at the bottom of a great ocean of air which 
exerts a pressure of about one ton on every square 
foot of earth. The liquid oceans are full of currents, 
great and small. Likewise great currents of air similar 
to the Gulf Stream flow from equator to poles and back 
again ever fairly defined routes. Superposed on these 
are effects of land, sea, and season. And upon the 
whole is superposed a mass of eddies and convection 
currents depending upon the topography of the earth’s 
surface and upon weather In fact, the air currents 
might be said to be partially the cause and to some 
degree the effect of weather. 

One of the day sky’s phenomena which is usually 
taken for granted is the blue sky; but this aspect has 
commanded, even in recent years, the attention of some 
of our best scientists. Here we have a large scale 
example of the selective scattering of light by small 
particles, Just as the smoke from the burning end 
of a cigar is bluish so is the sky. But the smoke after 
being drawn into the mouth and exhaled is no longer 
biue. Moisture has condensed upon the particles, in- 
creasing their size, thus decreasing their selective scat- 
tering. So it is with fog. But the last scientific word 
in regard to the blue sky has not been uttered for at 
great heights, where dust particles and water-vapor 
are rare, a deep blue sky still exists. In the high 
regions the scattering is likely done by the molecules 
of gas. If so we have here an exhibition of molecular 
scattering of light on a tremendous scale unapproached 
in any experimental research devised by man. It is 
little wonder that science turns to the blue sky 
for the answers to certain questions of molecular 
phenomena 

Then we have the ever-changing clouds—the sign- 
posts on the highways of the winds. They make air- 
currents visible by their mevements. They make visible 
the eddies and convection currents by their forms. In 
connection with the rise and fall of the barometer 
they foretell weather conditions. When long streamers 
of tenuous clouds spread toward the east across the 
sky, apparently converging at their source beyond the 


western horizon, they herald the approach of a storm- 


area if the barometer is falling They are born in 
the cradle of a cyclonic area of low barometer pressure. 
The masses of air converge toward this “low” and the 
moisture-laden air is forced upward to great heights 
into the region of perpetual high winds Thus they 
are carried far In advance of the slowly moving “low” 
and notify the cloud-wise that a storm-area is following 
them 

On a hot sultry day the sky is likely to contain 
thunderheads rearing their cauliflower crests into the 
heights When one of these appears off toward the 
southeastern horizon it is something well worth watch- 
ing It is everchanging and mounting higher. The 
form of its crest reveals to the observer the powerful 
upward convection currents which stretch the great 


mass of cloud inte the high regions of intense cold. 
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The Sky by Day 
Solved and Unsolved Problems Which It Places Before Our Eyes 


By M. Luckiesh 


Director of Applied Science, 


Here hail is born. Here is the genesis of lightning, 
but how? This question is not thoroughly answered. 
As we watch this huge cloud mounting higher and 
higher many other cloud phenomena are occurring. <A 
layer of cloud may appear at the crest owing to certain 
conditions of temperature and humidity. But the crest 
moves gradually upward through the “searf” cloud. 
Finally a fragment may be torn from the crest, waving 
like a banner for a moment, then drifting away to be 
devoured by thirsty air. Such a cloud is full of scien- 
tific interest to those far enough away to view its pro- 
file. Those underneath are lashed with hail and rain 
and many are terror stricken by the lightning and 
thunder. Do we realize that we were viewing a cloud- 
mountain higher than any mountain on our earth? 
These thunderheads. sometimes rear their crests ten 
miles above the earth. 

Lesser antics of clouds are often to be seen. We 
lounge lazily on the beach on a warm day and watch 
the small fair-weather cumulus clouds drift inshore. 

















A fragment being torn from the crest of a huge 
thunderhead 


When they reach a position over the shore they may 
be torn and pulled violently upward. Their antics 
demonstrate the existence of powerful upward cur- 
rents rising from the heated earth which pulls the air 
inshore, hence the sea-breeze. Land heats and cools 
more rapidly than water, hence the sea-breeze by day 
and the land-breeze by night at certain seasons. 

Then we have the chaotic sky in early spring or 
late fall when many kinds of clouds are present. It 
appears like a great stage on which properties are 
being rushed to and fro in preparation for the next 
act. High up over the horizon we may see a snow- 
storm. The falling snow is bright in the sunshine but 
its appearance may end like goat’s whiskers. The 
thirsty air has drunk up the snow-flakes before they 
fell far. In another place we may see a cauliflower 
head rising into the sky but it will not attain the 
height that it would in the hotter season. Here and 
there throughout this chaotic sky are many secrets 
being revealed to the cloud-wise observer and there 
are many opportunities for scientific conjecture. The 
clouds offer numberless opportunities for exercising the 
analytical mind and always repay the observer with a 
variety of interest. 

We have various optical phenomena such as the 
halo and the corona encircling sun or moon, The high 
clouds always consist of ice particles. When a sheet 
of these passes between us and the sun or moon, a 
halo of definite size, usually of 22° or 46° radius, will 
encircle the luminous body. The corona is formed 


Nela Research Laboratories. 


by diffraction of light by droplets of water in lower 
cloud-sheets. These optical phenomena including the 
rainbow offer plenty of scientific interest pertaining to 
refraction, diffraction, and reflection. 

Along toward the latter part of the afternoon when 
there are plenty of clouds in the sky we often see the 
streamers of sunlight passing through the interstices. 
These huge rays of light appear fan-shaped and 
apparently converging toward the sun. Here is a 
gigantic illusion of perspective which is recognized by 
few as such. These rays are parallel and cannot be 
otherwise because they emerge from the sun which is 
practically at an infinite distance. Here is food for 
thought and an opportunity to surmount the illusive 
effect by a true mental image from which perspective 
has been banished. 

As the sun lowers toward the horizon it reddens and 
the variety of different colors is interesting. Various 
portions of the clouds receive light directly from the 
sun, from the blue sky, by diffusion through the cloud, 
and in various other ways. The effect is changing due 
both to the setting of the sun and to the movements of 
the clouds. Here is a great display of colors, the 
unraveling of which into the components of the mixture 
is sufficient to satisfy the most analytical mind. 

After the sun has set, the progressive color-scheme 
is still visible if clouds are present at various altitudes. 
If we could view the beam of direct sunlight in profile 
we would see the lower portion red, the next higher 
orange, the next yellow and so on. As the minutes 
pass by we see any given cloud colored in the reverse 
order until finally the highest wispy cirrus clouds are 
bathed in red light—the last lingering rays—about 
twenty minutes after the sun has set for us on the 
earth. Here are geometrical problems of much interest. 

Once in Iowa during an unusual period of dryness 
und absence of clouds great shadows passed across 
the sky which persisted for an hour or so after the 
sun had set. Not a cloud appeared in the sky for 
eight days and each evening these shadows appeared. 
The same cloudless period was reported in the states 
to the westward and across eight hundred miles of 
prairie to the Rocky Mountains there is no great body of 
water over which clouds might hover. These shadows 
were fascinating as they appeared each night after a 
cloudless day. How were they formed? Could they 
be the shadows of the Rockies nearly one thousand 
miles to the westward! The application of geometry 
to the approximate distance and altitude of the Rockies, 
indicated that the sun’s rays passing over the crests 
of the mountains and tangent to the prairie east of 
the mountains, passed over Iowa at a height of about 
sixty miles. This is still in the region of air and other 
particles and therefore it is possible that the shadows 
of the Rockies were seen nearly one thousand miles 
away! The day sky is always presenting questions. 

As the sky. fades after sunset the last flush of day- 
light disappears when the sun has set for an imaginary 
individual at an altitude of about one hundred miles. 
The duration of twilight gives a direct measure of the 
height at which atmospheric gases exist in sufficient 
quantity to reflect an appreciable amount of light. The 
twilight limit is far above the beginning of the region 

(Continued on page 438) 

















A thunderhead five miles high 
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New Ideas of Prehistoric Flora 
ORMERLY geologic time was measured in millions, 
later in hundreds of millions of years; now 

it may have to be reckoned in thousands of millions 
of years. This revision of ideas has been suggested by 


the discovery that flowering plants which had been 
supposed to be relatively modern grew way back in 
the coal age. A “coal ball” discovered by Dr. A. C. 


Noé, paleobotanist of the University of Chicago, in 
research work in American coal fields has brought this 
startling fact to light. 

Coal balls are round limestone balls varying in size 
from a walnut to a cocoanut. They are found in coal 
beds and contain perfectly preserved plants, fossils of 
the same kind of plants which formed the immense 
coal fields of the world. If these balls are cut with a 
saw into small blocks and these in turn are 
sliced to thin sections with a diamond saw and then 
reduced to minute thinness by grinding, they reveal 
under the microscope the plant cells, fibers and organs 
in exactly the same forms as if they were still alive. 

Coal balls were found as long ago as 1835 in Eng- 
land and northern France, and it is on the microscopic 
study of these by European scholars that the entire 
knowledge of the vegetation of the coal age of the 
world’s evolution is based. 

It was not until 1922 when Dr. Noé discovered coal 
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Banyan tree of unusual proportions, at Palm Beach 


It seems fairly obvious that these immense spreading 
branches, extending for many yards from the parent 
trunk without any of the gradual reduction in sectional 
size which usually is noted under parallel circum- 
stances, would not support their own weight if this 
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The Origin of Petroleum 
NLIKE most problems concerning origins, that of 
the genesis of petroleum has a distinctly practical 
significance, for if solved, prospectors for mineral oil 


would be provided with important data und chemists 


might learn how to produce artificially valuable sub- 
stances similar to, if not identical with, natural petro- 


leum. Explanations that affirm a cosmic origin or 
postulate volcanic activity as the effective 
long been abandoned, and today there are only 
which find scientific support. The 
these, the inorganic theory, affirms that 
originates from the interaction of 
presumed to exist immediately below the earth’s outer 
crust, and whereby various hydrocarbons sre 
formed, which then undergo further changes. 
The views that are uppermost today are that 
leum is derived from either animal or vegetable 
stances, or from both of these sources, and the chief 
direct evidence supporting this organic theory is the 
occurrence in petroliferous strata of vegetable and 
animal remains, including, in a few cases, remains of 
bacteria. The various elaborations of this view are 
mainly concerned with the nature of the chemical reac- 
tions involved, and how they are influenced by the three 
determining factors of pressure, temperature and time. 
The evidence admitted by those who believe in a 


cause, have 
three 
least popular of 
petroleum 
metallic carbides, 
steam, 


petro- 
sub- 




















Left: Section of the divided stem of a coal-age tree, found in a coal ball. 


tree of the coal age, 50 times magnified. 


Center: Tree-bark from the coal age, which has come down to us preserved in a coal ball. 
Since there were no seasons in those days, only an eternal spring, the seasonal rings of present-day trees are missing 


Right: Section of wood from a 


What the coal-ball fossils tell us of the vegetation of the days in which the carboniferous strata were laid down 


balls in coal seams in Illinois and Kentucky that any 
had been found in America. They have since been 
discovered in Texas and Dr. Noé has found them in 
Indiana and Iowa. One collected in Illinois has re- 
vealed under the microscope the stem of a_ highly 
developed seed plant similar to a cornstalk. 

All previous study of coal balls had given the infor- 
mation that plant life of the coal era was of a low 
order, consisting of ferns, club mosses and plants of 
the horsetail family, which in an atmosphere saturated 
with vapor grew to the size of immense trees. No 
seasonal rings found in modern woods 
have been discovered in the fossil remains, giving proof 
that it was eternal summer those days or better, in 
view of the humidity, eternal spring. 

From the knowledge of coal plants and the conditions 
under which they grew acquired by study of coal balls, 
scientists have been able to reconstruct ideal landscapes 
picturing the world as it musc have been in the age 
when coal was formed. The discovery now of a highly 
developed flowering plant in an American coal ball 
indicates that other forms of life should variegate the 
landscape. But mostly it upsets all previous conception 
of the age of the world. 

“Over a thousand million years must have elapsed,” 
says Dr. Noé, “between the origin of plant life on earth 
and the stage of evolution reached at the time when 
the coal was laid down. The time since the coal age 
is now figured as several hundred millions of years. 
The existence of highest forms of plant life in the coal 
that the time which elapsed between the 
origin of plants and the coal age must have been much 
longer, probably ten times as long as the period since 
the coal age. 


such as are 


age shows 


A Tree with Engineering Judgment 
N our school days we were taught that the banyan 
tree sends down from its limbs which take 
root in the ground; but we do not recall that anybody 
ever attempted to tell us why this done. The 
picture adjoining will perhaps lend a suggestion here, 


shoots 


was 


were all to be thrown upon the limbs themselves. It 
looks very much as though at least one of the functions 
of these very sturdy secondary root-stalks were to act 
as props. In other words, the banyan tree must be 
cited as another demonstration of Dame Nature's engi- 
neering instinct. 

















One of Mexico’s prize cacti 


purely animal origin includes the statements: that 
petroleum found in primary rocks is much more often 
accompanied by animal than by vegetable remains; 
that formations containing only plants are not bitumi 
nous; that mixtures of hydrocarbons similar to 
found in petroleums can be made artificially from ani- 
mal fats, and that such production 
in Nature today, notably in the coral reefs and lagoons 
of Djebel Zeit in Egypt. The scarcity of animal fos 
sils in petroliferous strata is explained by assuming 


those 


can be observed 


that the fauna were either skeletonless, or, if not, 
that their calcareous coatings were dissolved by the 
carbon dioxide liberated during their decomposition. 


Advocates of the vegetable origin doubt if the supply 
of animal matter has been sufficient for the purpose; 
they comment on the absence of phosphatic deposits 
from the vicinity of oilfields; and they trace relation- 
ships between coals and petroleum. 

Supporters of the vegetable theory maintain that 
geological evidence is accumulating in support of the 
view that coals and lignites are related to petroleum 
Thus, in numerous cases, the main oil-bearing horizons 
have each a carbonaceous phase in some other district, 
and the petroliferous and carbonaceous phases approach 
each other very closely in some localities. 


A Giant Cactus 

HAT tropical vegetation grows far more luxuriantly 

and to far greater size than that of temperate zones 
is a truism; but perhaps an illustration of the fact 
will not be out of place. For such purpose we can use 
nothing to better advantage than the 
picture of an organ cactus that is to be found along the 
railroad line south of Mexico City. No statement of its 
size accompanies the print which reaches us, but the 
men in the foreground will afford the inquisitive 
the raw material for a rough sealing off which will 
demonstrate that the huge spine bush is at ieast 25 
feet high. The specimen in question has attained con- 
siderable local fame, and is spoken of by the carhera 
man as one of the most picturesque in the world. 
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reader 
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4 double slide in the Coeur d’Alenes, meeting at 
the bottom 


SIHOSE who have toured the Yellowstone 
Trail between Spokane and Missoula re 
member a desolate stretch of dead forest 











mile for mile, as far as the eye can see; 
au million aeres, a billion bleached and 


blackened trees, monuments 
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Snowslides 


Some Facts about Their Menace and Their Prevention 
By D. S. Olson 


Chief of Planting, United States Forest Service 


the detonation from a gun has been sufficient to start 
a slide. A small stone or lump of snow may fall from 
its perch and start rolling down the slope, increasing in 
size as it picks up more snow at every revolution until 
in one of its great bounding leaps it crashes down, 
and, with its momentum and added. weight, pushes 
everything before it. 

There are two types of snowslides, those confined to 
narrow canyons, and those occurring on broad slopes. 
The former is by far the more destructive, and once a 
slide has occurred in a canyon, slides will continue to 
occur there because the first slide takes all debris that 
under less favorable conditions would offer obstacles 
to the phenomenon. After the first slide, the canyon 
becomes a veritable shute for future slides. Railroads 
protect themselves from such slides by constructing 
snowsheds over their tracks, the train pussing under 
the protection of the shed and the avalanche passing 
over the roof, on down through its course. The cost of 
such protection is exceedingly high. 

The location of a new canyon slide cannot always 
be predicted and it is the first slide which is the most 
difficult to clear away because in it the snow is mixed 
with stumps, trees, boulders, and other debris which 
make the mass almost impossible to cut through. 

A year ago such a slide occurred on one of the trans- 
continental lines and shut off traffic on that road for 
a week. This slide covered the track to a depth of 
more than 50 feet, and because of the tangled mass 


slopes being logged is important to insure sufficient 
trees remaining to hold the snow. 

Once a steep mountain slope has become denuded of 
tree growth the cure for snowslides is expensive because 
recovery is slow. The areas must be planted to trees, 
and perhaps in places replanted several times, for 
slides may occur in places before those trees are 15 
years old—old enough to hold back the snow. 

The snowshed is a protection measure against canyon 
slides, but not a cure. As the paths of those slides 
become better scoured the slides become more frequent. 
The paths of those slides are often a mile long. To 
establish tree growth on such places the work must be 
started at the top, planting a little every ten years or 
so until the bottom has been reached. The principle 
involved here is that suflicient trees of sufficient size 
must be established above to hold the snow from sliding 
on the next strip to be planted below. 

Next spring if your train is late stop and think. It 
may be battling with a slide. This summer when you 
tour the forests look long at those big black burned- 
over hills, then enjoy the green ones—and, be sure you 
put your campfire out. 


Is Snowfall Decreasing? 
A RECENT number of the Monthly Weather Review, 
published by the U. S. Department of Agriculture, 
contains an article entitled “Are we having less snow- 
fall’? by Mr. C. J. Root, of the Weather Bureau at 
Springtield, Ill Snowfall in the State of 





of once living virgin timber The old 
story i forest fire, 

There’s another picture in the winter 
time of the same mountains—a winter 
sene, more desolate No green mat on 
the hillside, no shrubs along the road and 
banks of streams, Only the forest of 
stunding like sentinels 
in the mantle of snow on the bleak moun 


“telephone poles “3 


tain slopes. And in that country in the 
winter time this condition brings a menace 
to lives and property—snowslides 

fhe reader is aware of the importance 
of tree growth and other vegetation on 
steep slopes in bolding the soil directly by 
i fine network of interlacing roots, and 
indirectly by retaining moisture in the 
spongy mat of roots and leaves, thus over- 


oming the danger of erosion from spring 
freshets In a like manner the forests 


protect the slopes fre snowslides. 
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Illinois is chiefly considered, but for com- 
pleteness the author has discussed what 
has happened in other States. The in- 
quiry is suggested by such remarks, as 
“We do not have the big snows that we 
did when I was a boy, and I do not think 
we will ever have them again.” At Spring 
field the snowfall has been rather light 
during ,several recent winters, although 
the greatest fall on record, 43 inches, «o« 
curred in the winter of 1913-14. The win 
ter totals averaged for periods of ten 
years from 1884 are 20.3, 19.6, 21.9 and 
20.3 inches. In New England the snow- 
fall was unusually heavy in the winter of 
1922-23; at Portland the January fall was 
inches, and in the winter the total ex- 
ceeded ten feet 
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All highways are said to 
have been absolutely impassable for auto 
mobiles from the first week in January 
until the last week in March. At Albany 
and New York the snowiest winter oc 








For ages snowslides have occurred but 
in this country their menace has not been a 
t until in late years. Public lives 
and prope ire the toll Railroads par 
ticularly are endangered when the snow begins to slip 
Railroads have suffered heavy losses in this region 
from snowslides, and the impressive fact is that condi 
tions on this 1910 burn will not improve in the near 


future but become worse, because the standing dead 
timber is gradually rotting and falling to the ground 
Standing trees, living or dead, if sufliciently dense hold 
the mantle of snow on the ground from sliding even on 
the steepest slopes, just as nails hold shingles in posi 
Remove these nails and friction would 
be the only force that would hold them in place. Start 
ingles at the top to sliding by a jar, or pour 
water on them, and the result would be an avalanche 
f shingles. When the trees are removed and friction 
between the crust of snow and the soil is reduced you 
have an avalanche of snow. 

When a heavy mantle of snow has become charged 
with water on steep tre¢ less slopes a snowslide may 
le expecte d to occur at inv time. The rain aside from 


iiding more weight to the snow causes it to become 


more mobile. Also the water seeping through the 
perous srow acts as a lubricant on the more impervious 
«oll and causes a slipping plane. Then something lends 


in impetus and, aided by gravity, the avalanche starts 
n its course of destruction. 

When conditions are just right any number of things 
may start the movement of snow. Masses of snow 


losing their poise on precipitous rocky cliffs may give 


the necessary impetus. <A falling tree may cause a 
slick The vibration of passing train, no doubt, 
causes many In Swiitzeriand it has been noted that 


A slope slide that covered the tracks for half a mile 


of debris it had to be blasted through. As the snow 
melted later in the year the logs left as residue 
resembled a mill log pond. In the spring of 1922 four- 
teen slides were counted in a distance of seven miles, 
eleven of which reached the 


curred some 30 years ago, while at New 
Haven, with a record from 1873, the heav 

. iest snow occurred in the winter of 1915 
16, and in 1922-283 the total was 19 inches above the 
normal. Many more facts are given, and the author 
sums up with the conclusion that in years te come the 
snowfall will be as heavy as in the past. 





tracks and covered them 
to a depth of from 6 to 50 
feet. 

Slope slides are less diffi- 
cult to clear away because 
they travel a shorter dis- 
tance and consequently are 
not so deep or carry as 
much debris. These are less 
dangerous than the canyon 
slides, but because’ they 
cover wide areas and do not 
have well defined paths or 
occur the same place every 
year they cannot be econom- 
ically overcome with snow- 
shed protection. 

The remedy for both classes 
of slides is the “ounce of 
prevention.” Forest fires 
burn up the trees—the pegs 
—that hold the mantle of 
snow in place while the 

















spring sun gradually melts 
it down. Careful selection 
of trees to be cut on steep 


Snowshed protecting a railroad. The track under the shed, which is entirely 
out of sight in this view, would be covered with snow if it were exposed; in 
fact, it is as clear as the one in the open foreground 


SEs 


— 




















JUNE, 1924 


SCIENTIFIC AMERICAN 


105 











Inventions New and Interesting 
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-adlock that uses a combination in 
place of a key 


The Keyless Padlock 

HE application to the automobile 

steering wheel which we illustrate 
is but one of the fields in which the 
keyless padlock, invented by S. B. Sklar 
of Memphis, is available. It has the 
external form of the ordinary padlock, 
suave that the clevis enters a cylinder 
instead of a flat member as in the usual 
case. This cylinder is built up of six 
disks, each turning upon their common 
central axis, and each carrying numbers 
When the 
disks ure spun to set up the proper 


from 0 to 9 around its edge. 


combination, the clevis is released and 
may be withdrawn. The user, according 
to the inventor’s theory, is less likely 
to forget the combination than to lose 
the key; besides, the physical inconveni- 
ence of carrying the key is eliminated. 


Something New for Setting 
the Table 

ep enneasrg the four pieces 
IA of silver most freely used at table 
knife, fork, spoon und teaspoon—the 
contrivance illustrated herewith is of 
fered as a means of speeding up and 
systematizing the setting of the table. 
us well as giving the finished set a 
neuter appearance than it ordinarily 
presents. The metal tray is three inches 
wide by four long. With the wire rack 
erect, in position to receive its load of 
eating tools, the height is 244 inches: 
but the rack is detachable and may be 
laid flat upon the tray, thus minimizing 
the storage space taken up by the outfit 
between meals. In addition to the four 
pieces mentioned, the “servisette” will 
in a pinch accommodate several other 
items—butter spreader, salad fork, etc. 
It affords a place other than the plate 
and the table cloth whereon to lay these 
tools during pauses in their use or when 
one is through with them. The tray 
of the servisette is also of much use as 

















Sharpening the knife on both sides 


a place to deposit fruit seeds, pits, peel- 
ings, nutshells, cigar ashes, ete., ete. 
We must confess to having more than 
once been embarrassed by the absence 
of a place to put such refuse. When 
we were younger, we used to hide it 
under the table, on the little ledge in 
which the extension runner slides; but 
in manhood’s estate we have felt con 
strained to abandon this system, and the 
servisette would be a welcome substitute. 


Soft Drinks While You Wait 

NOMETHING quite novel in the way of 
»s liquid refreshment for the weary 
traveler is offered, in the paper-cup 
ussembly illustrated. The two cups are 
originally purchased, nested together, as 
shown in the center figure of our photo- 
graph; and in the bottom of the outer 
member of this assembly, beneath the 
packing of tissue paper which holds it 
in, is a quantity of powdered flavoring 
One takes the cups apart from one an- 
other, fills the empty one with cold 
water, and pours this back and forth 
several times to mix it with the flavoring 
matter. One then has a perfectly good 
cold drink, of whatever flavor one has 
originally selected—the outer container 
being plainly marked to identify this. 
For use on trains, automobiles, boats, 
ete., this system has obvious advantages 
over one that involves the carrying of 
soft drinks in fluid form. 


A Novel Knife Sharpener 

HIS device is designed to sharpen 

or grind knives or cutlery, and may 
be operated either by hand or motor 
power. It gonsists of a cradle, adjust- 
able for both length and width of the 
blade, on which is mounted a vise, the 
knife being held therein by a set screw. 
On opposite sides of the cradle abrasive 
wheels are placed. As the cradle moves 

















Cutlery tray that adds to the unity 
of the set table 


in one direction one side of the blade 
is brought in contact with the abrasive 
surface. A reverse movement of the 
cradle brings the other edge of the knife 
against the revolving abrasive wheel. 
By means of such rocking and recipro- 
cating motions a cutting edge is quickly 
and automatically given to the full 
length of the cutting surface. 


Dispersing Rubber in Water 
NOTHER  epoch-making invention 
has just been announced, the dis- 

coverer being a rubber technologist, Mr. 
William B. Pratt; and, strange to say, 
the first knowledge of it came from the 
disclosure in an Italian patent. The 
process is extremely simple and consists 
in kneading crude rubber in water in the 
presence of soap bark with glue as an 


assisting agent. As is well known, pure, 
unvuleanized rubber can be rendered 
viscous by benzole or other similar sol- 
vent, so that it can be used for coating 
or cementing. Such solvents are very 
inflammable and have resulted in many 
explosions and fires. Furthermore, the 
solvent is also lost. Benzol poisoning is 
such a menace that the National Safety 
Council appointed a special committee 
to examine the evidence, and the bibli- 
ography on the subject alone occupies 
seven pages of their report. Attempts 
have been made to reduce the danger 
by working in closed cabinets where 
there is a surplus of air, the volume of 
which is so great that all danger of ex- 
plosion or fire is eliminated. This plan, 
however, does not make for economical 
production. It is for this reason that a 
water solvent is interesting to rubber 
manufacturers. 

















Soft drinks in package form—add 
cold water and serve 


The equipment required is only an or 
dinary dough mixer which can be set 
almost anywhere in the plant, and : 
there is no danger of fire it can be set 
running and left alone. The rubber in 
its crude form, either “pale crépe” or 
“smoked sheet,” is introduced into a 
mixing mill and the power is started. 
The rubber soon becomes warm, when 
about 5 per cent of glue is added in 
either dry form as a paste made by heat- 
ing the glue with a small quantity of 
water. Up to this point we have a rub- 
her-glue mixture thoroughly incorpor- 
uted. The mass is now transferred to a 
suitable mixer like a two-blade dough 
mixer. About 10 per cent of water is 
added and the mixer is started and is 
kept in operation until all the water is 
absorbed. A heated solution of saponin 
(soap bark) is added slowly and the 
entire mass is gradually diluted with hot 
water. The mixing is continued until a 
smooth paste is produced in which the 
rubber has been dispersed into small 
globules. Rubber compounds, such as 
fillers, ete., may be treated in the same 
way. The dispersed rubber may be vul 
eanized if desired, the process not iim- 
pairing any of the possibilities of vul- 
eanization. 

The dispersed rubber can be spread 
upon fabrics and the cloth used for the 
manufacture of hose, raincoats, tires, 
vehicle tops, ete. It can be used in the 
place of volatile solvents for cements, 
for special vulcanized paper, in the pro- 
duction of artificial leather, in tree sur- 
gery, as a binder for building and floor- 
ing materials, and last, but not least, in 
chewing gum manufacture. Further ex- 
periments will probably develop new 
fields of usefulness so in a short time 
we have had two radical additions to the 
technology of rubber: “latex” and “dis- 
persed rubbers.” 
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Phonograph attachment that enables 
the deaf to use this instrument 


The Deaf Man’s Phonograph 
ITH the aid of the “dentiphone 
invented by J. W. Gonce, of Ander 

son, Tenn., the pleasures of the phono 
graph are extended to the hard of hear 
ing. The picture is largely seif-explana- 
tory; as it indicates, one end of the 
attachment 

rests in the groove of the phonograph 
record, while the other is formed inte 


carries the stylus which 


a mouthpiece to be held between the 
user’s teeth. The tones of the record 
then become audible to him, through the 
vibrations of the bones of the head which 
are set up—quite as many deaf people 
are enabled to hear ordinary conversa 
tion through an instrument that brings 
about such vibration 

Mr. Gonee tells us that the device 
may be constructed from any suitable 
resonant material, such as steel, hard 
rubber, or numerous woods While a 
stylus or needle of metal is desirable, 
favorable results have been obtained with 
styli of hard wood. The inventor does 
not confine himself to the forn: or cross 
section illustrated. There must ~ of 
course be a head of some sort to carry 
the stylus, and at the other end a suit 
able mouth-piece; and near each end 
there must be a thin, tlexible section 
the one near the stylus helps the latter 
to follow the groove in the record, while 
the one near the mouth-piece is neces 
sary to avoid shock and jar to the teeth. 
Between the two thin sections, the in 
strument may be of practically an) 


cross-sectional figure whatever 


The White Stripe on the 
Road-Center 
= painting a white stripe down the 
middle of the concrete highways in 
Wayne County, Michigan. a pneumath 
spray-painting machine has been devised 

















Marking the center of a Michigan 
highway 
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Steam-coil heater that multiplies by 
five the efficiency of the ordinary 


outfit of the sort 


which is most practical in operation and 





has reduced the cost of this work ma- 
terially. Under the old method four 
painters could stencil about one mile a 
day. With this machine two men can 
cover six to seven miles per day. 
The equipment consists of a com- 
pressed-air paint-spraying machine that 
is mounted on skids and is bolted to the 
floor of a truck. A wooden wheel two 
feet in diameter, four inches wide and 
covered with a strip of felt one inch 
th revolves on an axle that is’ part 
of an iron frame attached to the rear 
of the trucl The wheel is so placed 
that it follows in the track of the left 
hand wheels of the truck. “As the truck 
is driven ahead, the paint is sprayed 
directivy on to the felt, and as the wheel 


after the truck the paint is im- 
mediately transferred to the 
Chatiking the 


helps the driver in 


trails 
pavement. 
middle of the highway 


centering the stripe. 


A Guard for the Button Polisher 
buttons do not 


pe is a 


uniform bearing 
he different And the 


is very apt to be soiled during the clean- 


need to be 
usual thing but if you 
buttons, 
uniform 


brass 


wore 
it would 


This is obviated bv an 

which the 
the eloth by 
ning material 


ing operation 
inventor’s clever 
hbutton:‘is held 
a tin shield so t 


device hy 
away 


hat the clea 


trom 





without 
The 
size of but- 
polish the 

what is 
which con- 
pieces of 


This affords a use- 


may be applied to the utton 
any danger of gettir 
holder is adjustable to any 
ton. And if it is 
button, it can be 
the “polishing mit” 


number of 


g¢ on the cloth. 


desired te 
done with 
known as 
sists of a chamois 
attached to a back 


ful chamois cleaner. 
Stoning Cherries by Machine 
Hie ag gene knows how disagree- 
j a piece of cherry 
been 


4 able it is to get 


pie when the cherries have not 
pitted. This is entirely 
a most efficient 


the market. A 


unnecessary as 
is now on 
and falls 


cherry stoner 


plunger 


rises 

















Getting all the stones out of all the 
cherries, by machine 
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and cuts the cherry so that the stone is 
forced out. This is interesting to bakers 
und restaurants and would be very 
ful in the kitchen of the average house 
r apartment. 


use- 


Steam Heat Without Radiator 


Troubles 
NA A UCH the same constructional prin- 
i ciple as that of the “copper-cooled 
ear” is seen in the heater unit illus- 
trated herewith. The steam coils in 
this heater are of copper and brass to 
begin with, both offering far less resist- 
ance to the transmission of heat than 
does iron. And on top of this, these 
tubes are of straight, seamless copper 


and brass tubing; while around them is 
helically wound a copper ribbon in such 
fashion as to form a continuous fin. 
This fin is net actually welded to the 
tube, as the copper fins of the “copper- 
cooled” car are to the iron cylinder cast- 
ing; but it is bent in such a way that 
a large surface of the fin is in contact 
with the outer surface of the tube, and 
this union is brazed. This insures easy 
passage of heat from the tube to the fin 
and from the fin to the air that passes 
through the heater. The heater unit 
itself, shown externally in our picture, 
is mounted at points in large 
throughout factory and 
warehouse buildings, ete. The fan has a 
capacity of approximately 3,000 feet of 
air per minute; and this air issues from 
the unit thoroughly 


strategic 


or small rooms, 


heated. 


An Experience Machine for 
Elevator Interlocks 

HAT “experience is the best teacher” 

has been a proverb from time imme- 
morial. Unfortunately ‘it takes time, 
often long periods of time to gain ex- 
perience that is of real value. One of 
the greatest drawbacks in the rapid de- 
velopment of mechanical devices is the 
length of time necessary to determine its 
merits or short-comings. Automobile 
manufacturers test new engine types and 

















Polishing the button without soiling 
the uniform 


other automotive innovations for months 
or even years before the device is placed 
on the market. Sometimes machines in 
charge of picked crews are run day and 
night over rough roads in order to expe- 


dite the task of obtaining this needed 
experience. 
When the City of Baltimore recently 


revised its elevator code it took a 
forward by requiring all hoistway door 
interlocks to pass rigid engineering tests 
approved. Arrangements 
were with the U. S. Bureau of 
Standards to conduct these tests. 

As a safety device of this kind should 
provide trouble-proof 
service it obtain the 
same wear that would normally develop 
during 
a space of time as possible. At the same 
time it obviously undesirable to 
operate the device faster than it would 
be operated in regular service. 

After a considerable study of the vari- 
ous factors involved a machine was de- 
veloped and put in operation which du- 
plicates the performance of the elevator 
operator, and in addition tests the door 


step 


before being 


made 


several years of 


was desirable to 
a period of years within as short 


was 
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when they are pre 
Failures are recorded 
and on a mechanical 


and car control 
sumably locked. 
both electrically 
counter. 

By an ingenious arrangement of parts 
it is possible to run two tests simultane- 
ously, one in an enclosed hoistway (dust 
test or corrosion test) and one in the 
open hoistway (life function or lack of 
lubricant). 

In addition to operating the hoistway 
door and the ear controller it was neces- 
sary to devise mechanisms which would 
operate foot pedals, lift latches, pull 
down on bar lock handles and give the 
same sweeping pull on the handle of 
door closer type devices that the oper- 
ator would. These and similar engineer- 
ing problems were successfully met and 
the machine can take care of practically 
any type of device on the market. 

The testing machine is also arranged 
so that the range of movement of both 
platform and hoistway door through 
which a given device will operate can be 
accurately ascertained. 

The City of Baltimore has already 
published a list of seven devices which 
have met these tests. 








\ 


Mie a natet oan. 


The padlock that thrives on rough 
treatment 











Auditory Masking of Pure Tones 
Fyre an air damped telephone re- 

ceiver supplied with current with a 
proper combination of two-+ frequencies, 
as source, the amount of masking by 
tones of frequency 200 to 3500 was de- 
termined by R. L. Wegel and C. E. Lane 
for frequencies from 150 to 5000 per 
second. The magnitude of a tone is 
taken as the logarithm of the ratio of 
its pressure to the threshold value, and 
masking is taken as the logarithm of its 


threshold value with masking to that 
without. The curves of masking as 


function of magnitude are approximated 
straight lines as a rule except for 
rounded feet, of slope s intersecting the 
magnitude axis at minimum masking 
magnitude m. For a given masking fre- 
quency n the slope increases from zero 
through nearly 1.0 for a frequency near 
n, then more slowly, approaching about 
3 to 4 for the highest frequencies meas- 
ured. The intercept is small or zero be- 
low n, then increases rapidly, approach- 
ing the value 3 for the higher fre- 
quencies, 

Except when the frequencies are so close 
together as to produce beats, the mask- 
ing is greatest for tones nearly alike. 
When the masking tone is loud it masks 
tones of higher frequency better than 
those of frequency lower than _ itself. 
When the masking tone is weak, there is 
little difference. If the masking tone 
is introduced into the opposite ear, no 
appreciable masking occurs until the in- 
tensity is sufficient to reach the listening 
ear through the bones of the head. At 
intensities considerably above minimum 
audibility, there is no longer a linear 
relation between the sound pressure and 
the response of the ear. Data are given 
showing combinational tones resulting 
from this non-linearity when two tones 
simultaneously introduced in the 
Same ear, 

The presence also of subjective over- 


are 
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Bean-stringer that works much like 
the carpenter’s plane 


tones in a loud tone accounts for the 
large amount of masking of tones higher 
than itself which is observed in the case 
of a loud masking tone. 

The data on masking together with 
Knudson’s data on frequency sensibility 
ure interpreted in terms of the dynam- 
ical theory of the cochlea which ascribes 
its frequency selectivity to passing of 
vibrations along the basilar membrane 
and a shunting through narrow regions 
of the membrane at points depending on 
the frequency. Conjectured curves are 
given for a few single frequencies of the 
amplitude of vibration of this mem- 
brane as a function of the distance 
along it. 


A Different Padlock 

HE special construction of this pad- 

lock makes it particularly theft 
proof. A patented bolt is used to lock 
securely together the two solid pieces 
of steel which make up the lock. This 
bolt is inserted in the steel casing of 
the lock and it is claimed that it cannot 
be picked or broken. The lock can be 
left open by turning the shackle around 
and inserting the bolt’ through the end 
remaining in the casing. 


Cutting and Stringing Beans 
{" VIDENTLY no inventor has ever 
4 devised a machine which will take 
out the strings and cut the beans into 
proper lengths at the same time. But 
the two devices which we show for doing 
these things separately are very simple. 
In a stringer, a knife like a plane iron 
is set in an iron frame and the bean is 
drawn over the knife. The objectionable 
portion of the bean, namely, the string, 
is eliminated. The cutter consists of a 
disk having knives which cut the beans 
into proper lengths as they are forced 
through the channels in the casing. The 
speed of this machine is very great, thus 
making it very valuable in restaurants 
and hotels. 

















Companion piece to the bean stringer 
shown above, cutting the beans into 
uniform lengths 
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The newest thing in kindling ma- 
terial, fresh from France 


Kindling Fires with Sawdust 
Cake 

HE curiously figured cakes seen in 

the photograph at the upper left 


corner of the page are not the latest 
health food from Battle Creek, but 
rather a Scotch fire-lighter—at least, 


their trade name is Scotch fire-lighter, 


though they are made and used in 
France and imported to this country 


only from France. They are of a saw- 


dust conglomerate, held together with 
some unidentified binder. They serve 


the purpose to which yesterday’s news- 
paper is ordinarily put in this country 

kindling the wood that kindle 
Though easily crumbled and 
broken into smaller pieces as our picture 
indicates, the importer assures us that 
ihe lighters are designed to be used 
whole, They are set up on edge, several 
in a row, and the wood laid across them. 
They will take fire at any point on their 


is to 


the coal. 


surface, from a match, and will burn 
vigorously for a considerably longer 
period than ordinary paper kindling 





though not long enough to ignite wet 
wood. The fancy hole in the center of 
the lighter cake is for the purpose of 
introducing air to promote combustion, 


Gaging Work While It Is Being 
Ground 
ig that work will not need to be 
J stopped for the use of a snap gage 
or micrometer, a grinding gage has been 
developed which measures work while it 
is being ground. The gage consists of 
a body in which a plunger and a plunger 
spring are housed and on which the indi- 
cator is mounted. Each gage contains 
three diamonds, two of which are 
mounted in the ends of adjustable 
screws and one is mounted in the end 
of an automatic spring-actuated stylus 
or plunger. A spring pressure of less 
than one ounce will keep the diamond 

















Gaging on the fly, without stopping 
the machine 
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points in contact with the surface being 
ground, penetrating the grinding fluid 
and giving true measurements. While 
the grinding proceeds the dial of the 


gage gives visible readings of the 
diameter. 


That Hermetically Sealed Window 
FRAIL old lady vainly wrestling 
with a Pullman car window in an 

attempt to open it. A genial Tarzan 

of a man confidently offering to open 
it for her. One genial Tarzan of a man, 
now redfaced and puffing, embarrass- 
edly retreating after having completely 
disarranged the ready bedding of a very 
particular old lady, without having 
budged the sticky window one umpteenth 
of an inch. The fact is, according to 

Pullman News, a special organ of the 

Pullman Company, the windows of Pull- 

man cars are purposely made hard to 

epen in order to cut down to the mini- 
mum all chances for drafts and dust. 

This, says that periodical, is why passen- 

















A sure-fire opener for jammed rail- 
way-car windows 


gers sometimes say naughty words when 
they essay the task, rather than call the 
porter. But the Pullman cars are now 
being equipped with a special device con- 
sisting of a lever with a sliding, hinged 
fulcrum. By means of this lever the 
most obstinate window can be started 
without the necessity of crawling into 
the berth or even of working one’s self 
into a fit of anger. 


A New Technique in Making 
Hash 


W E are not apt to associate hash 
with France but the latest im- 
proved chopping bowl comes from that 
country. It consists of a wooden bowl 
with a knife of the same curvature as 
the bowl. Before chopping, the food is 
cut in small pieces and the knife may 
be used for this purpose. When you 
wish to do fine chopping, the blade is 
pressed slowly on the bottom and in the 
center of the bowl. The wrist is then 


moved to and fro so that the blade 
describes part of a circle. After each 
motion, the wooden bowl is slowly 


turned. The hachinette is extremely 
valuable in mincing vegetables. 


A Roller Skate That Works Like 
an Ice Skate 

HOSE of us whose memories carry 

us as far back as the last two or 
three years of the nineteenth century 
will perhaps remember the bicycle-skate, 
and the craze which accompanied its 
introduction and lasted for some months. 
For those of us who don’t remember it, 
it may be explained as a roller skate 
with two rubber-tired wheels, mounted 
in tandem one behind the other, cen- 
trally beneath the foot. It gave a thrill 
which the older, four-wheeled skate 
never possessed, but for some reason it 
never really caught on. 

A fresh attempt is now being made to 
put the roller skate upon a new basis. 
This time we are offered a skate with 
three wheels, but they are mounted all 
in line, and not in tricycle fashion as 


one might infer from a mere statement 
of their number. The inventor is Mr. 
M. Metcalf, of London. The real trick 
to these skates is found in the central 
wheel. This is a trifle larger than the 
other two, lending the are effect of the 
ordinary ice-skate blade. The skate is 
very light—15 ounces for the gentle- 
man’s model and 12% ounces for the 
lady’s. 


Color Photographs of Microscopic 
Plants 


HAT color photographs of micro- 

scopic plants can be taken by the 
light emitted by the plants themselves 
after stimulation by a strong beam of 
light was shown before the American 
Association for the Advancement of 
Science on December 29, by Professor 
Francis E. Lloyd, of McGill University. 

Plants contain a considerable number 
of pigments which have the property of 
fluorescence, a property due to the ability 
of the pigment to change the wave length 
of the blue-white part of the spectrum 
into the longer wave lengths, green, or- 
ange and red. In the case of green 
pigments, the result of this property is 
to produce red light even though no red 
light is supplied. 

The attempt has often been made by 
various workers to see fluorescence in 
living microscopic plants by means of the 
microscope, making use of a special op- 
tical arrangement known as the dark 
field illuminator, The lack of success 
following these attempts led to the con- 
clusion that this was not possible. In- 
deed, the only way in which fluorescence 
has been seen microscopically in the liv- 
ing organism is by means of a very spe- 
cial optical arrangement known as the 
fluorescence microscope, or one in which 
only ultra-violet light is permitted as an 
illuminant. Since the visibility is low, 
no structures can be seen, nor can high 
magnification be successfully used. 

Professor Lloyd described a method of 
his own invention whereby the dark field 
illuminator can be so adjusted as to pro- 

















The hash-knife that fits the curve of 
the bowl 


ject a strong beam of light upon micro- 
scopic organisms in such a way as to 
bring out a brilliant fluorescence and 
also reveal their structure. When viewed 
by this method microscopic plants were 
seen to glow in brilliant hues of red, 
orange or yellow. Preparations of living 
plants were exhibited in which this was 
visible to the audience. Color photo- 
graphs were also shown. 

The importance of this discovery lies 
in the fact that it affords a new method 
of studying in plants the pigments which 
are connected with the process of photo 
synthesis, or the building up of tissue 
from the carbon, hydrogen and oxygen 
of air and water through the action of 
light. Evidence is increasing that other 
pigments beside the green chlorophyll 
are of importance in this way. Already 
structural relations have been demon- 
strated which were previously not under- 
stood.—Abstract from Science for Jan 
vary 4, 1924. 
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The roller skate that runs like an 
ice skate 


An Ingenious Wire-Tying Machine 
WIRE-tied box is 
strong as the ordinary nailed box if 

the wires are properly applied. Such 

boxes, when used for the shipment 
of merchandise, are greatly protected 
against pilferage simply because pil- 
ferers prefer to attack the comparatively 
unprotected package rather than one on 
which a tied wire has heen broken and 
which is readily detected while in tran 
sit, fixing the liability on the carrier in 
whose hands it happens te be. Further 

a wire-tied package 

strength with less thickness of 

The new wire-tying machine which is 
illustrated on this page is for tying wire 
on the package, not for making hoops io 
be placed around it later. If 
think; but the observation of this device 
in action calls to mind a 
tremely powerful human hands directed 
by a brain, making taut loops around 
packing boxes, cutting the wire 
twisting it into a good, solid joint, and 
going on to do the same with the other 
end of the box. 

This machine has two 
inner ends of which show clearly in the 
accompanying illustration, one extending 
to left, the other, having a bifurcated 
inner end, extending upward. Thes 
levers do the work, in company with a 
geod pair of biceps. As shown here the 
job has been finished and the device, is 
ready to begin the next tie, which will 
go something like this: The machine 
will be placed on the box and the wire 
formed with a head at one end so that 
it may be hooked under the little latch 
visible at extreme lower right. Then it 
through the gear and the hollow 
circular cutter, which latter does not, 
however, cut until the finished. 
The free end encircles the box and 
comes back alongside the fixed end, con 
tinuing to the tension winch at the left. 

The left hand lever is worked untit 
the wire is tautened, and then locked 
Now the twisting is done by means of 
the other lever (whose handle has, like 
that of the first lever, heen 


about twice as 


permits equal 


lumber. 


does not 


pair of ex- 


after 


levers, the 


goes 


tie is 


snerinced 
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Machine for wire-tying small and 


large packages 
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Flash-light gun with large advan- 
tages over the more familiar model 


to the pr il eve of ti space jenlous 
editor as being ken for granted) Ii 
nally the wire is automaticaily cut and 
when the handle is brought smartly to 
full back po ion, two round push-rods 
faintly visible behind tl twisted joint, 
pon out nd ejec t hie wire The 





ie is finished 


A Fence You Can’t Drive Through 


M ANY highway accidents to motor 
4 st re a resuit of going over 
cliff 


iffs and bridge-sides, Roads that skirt 
low Nh fuce of very steep hills, or 
that run 12 the tor ‘ eliffs are gen 
eruliy protected” by means of wooden 
guard In muny of these cases the 
prote on is largely psvychologicai One 
feels safe as long as the edge of the road 
is ! t Even if tl barrier is a 
| vhit eres Vi 1 there = f if snime 
lending ¢ } f secur Pake away 
the ri fence nd on dd «l ‘ ery 
yin t 1 thie I peicaee Yet 1! n\ 
places of rt there f ll practi 
‘ i purposes I un Irs j MoV 
ing ¢ would ef th l easil 
' ioc | | ! srt rims 
icir One reinedys hear asonry 
ol oneret but t is expensive More 
ver, when e erran i onnects i 
neralhy mes ! SO ! st ind 
decidedly second ha ut Bridge 
’ { ! I wturer | found a 
way a il the difeu iT iv to 
ee} t hl I t right of 
Vl 1 i treril i t ‘ st 














Suction blower installed on a stand- 
ard toilet-bowl 
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It was stretched between two regula- 
tion posts, using ordinary 1\%,-ineh 
staples for attachment. Then, to simu 
late the blow struck by a ear, a 650 
pound weight suspended from a_ 68-foot 
line was drawn back 30 feet and re 
leased, swinging like a pendulum against 
the fence. The fence absorbed the blow 
like a Jack Dempsey and came back for 
more Now, since the mathematical 
editor assures us that S equals 144,GT°, 
we know that this blow was equivalent 
to that struck by a 3000-pound car mov- 
ing at twenty-miles per hour. The Un- 
derwriters gave it their “O.K.”, and we 
next hear that the Ohio State Com- 
section of it in 
lata famous “Death Curve” near 
Columbus. Such material as this would 


ission has ordered 


doubtless serve equally well to give the 
“Stop-and-come-back” command to those 
aspirants after sudden death who insist 
on rushing the gates at railway crossings 
and driving upon the tracks just as the 


train comes alor 


A New Flashlight Gun 
—— device for the igniting of pho- 
i tographic flashlight powder is the 
subject of a recently granted United 
States patent, 1,480,162, to Bb. Grotta. 
This gun is unique in that it utilizes for 
the ignition unit an electrically operated 
matech-head such as are employed in 
large numbers in the setting off of com- 
mercial electric detenators. The device, 
aus shown in the accompanying photo- 
graph, is made of a single piece of cast 
aluminum which is provided with suit- 
able clips for holding the match-head 
and with means of making electrical 
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A Loom in a Hand Satchel 

| iy rat typewriters afford no greater 

4 contrast against the ultra-modern 
portable machine than do early looms 
against the portable loom invented by 
Mrs. A. N. Shook, of New York. This 
loom folds up like a campchair, fits into 
a carrying case, and is carried about 
from place to place with the utmost 
ease. It weaves all kinds of fabrics, 
from silk to heavy wool. It is designed 
for use in schools, and by women who 
like to do hand weaving to earn money 
in their spare time or to satisfy their 
desire for seeing designs of their own 
production turned into cloth 


Direction of Ejection of Photo- 
Electrons by Polarized X-Rays 
YTEREOSCOPIC photographs were ob- 

Ss tained by Frank W. Bubb, using Wil- 

son’s cloud expansion method, which 

show the ionized tracks of photo-elec- 
trons ejected by plane-polarized X-rays. 

The polarized X-rays, scattered by a 

paraflin block at 90 degrees to an un- 

polarized primary beam of hard X-rays 
were directed horizontally through the 
expansion chamber of a Wilson cloud 
apparatus in which they produced the 
photo-electrons, Exploded tungsten 
wires furnished the instantaneous illu- 
mination of the droplets. The photo- 
graphs, taken with the plate at 90 de- 
grees to the polarized beam, show two 
types of asymmetry in the direction of 
ejection of the photo-electrons. Latterly, 
there is a strong concentration of photo- 
electrons ejected nearly in the direction 
of the electric vector of the plane-polar- 

















A guard rail that really guards for the steep bank and grade crossing 


contact. The handle is hollow and con 
tains a standard flashlight 2-cell battery 
which supplies sufficient electrical energy 
for several thousand match-heads. Con 
tuct may be made either with conveni 
ently located push button switch or ex 
tension wires may be plugged into a 
suitable receptacle and contact made by 
means of a push button switch attached 
o the other ends of these wires. The 
plug closing the lower end of the hollow 
handle bears a standard tripod socket 
which permits the gun's being mounted 
an a tripod 

Among the advantages claimed for 
this gun are instantaneous action, com 
pactness, reliability, capability of being 
operated from any desired distance so 
that the operator may be “in the picture” 
himself, capability of firing several guns 
simultaneously by closing one switch, 
ind low cost and ease of operation. 


The Ventilated Toilet-Bowl 

Y means of an electrical contact 
B which is in effect only while the 

t is occupied, a Kansas firm provides 


means for removing all objectionable 
odors from the bathroom. The appar- 


seu 


atus embodies a suction fan, capable of 
removing something like eighty cubic 
feet of air per minute from the toilet- 
bowl. The air thus removed is carried 
outdoors by means of tubing, and is of 
course automatically replaced by clean 
air from indoors. The device is of con 
venient size, easily installed, and finished 
to harmonize with its surroundings. 


ized radiation performing the ejection 
Longitudinally, stereoscopic examination 
of the photographs shows one-sixth of 
the photo-electrons ejected with a com 
ponent opposite to the beam, one-third 
ejected approximately at right angles to 
the beam, and one-half ejected with a 
component along the beam. As regards, 
theoretical interpretation according to 
the classical and quantum theories, the 
results are in aceord with the classical 
theory To explain them on the quan 
tum theory we must assume that the 
quantum is a vector bundle of energy, 
for it explodes, so TO speak, at right 
angles to its direction of motion 


On the Scattering of X-Rays by 
Hydrogen 

N a paper under the above title in the 
| Physical Reriew for February, by G. 
A. Schott, measurements of the absorp- 
tion and seattering of X-rays by hydro- 
earbon compounds made recently — by 
Aurén, by Hewlett, and by Olsen, Der 
shem and Storch, are considered crit- 
ically insofar as they serve for the cal- 
culation of the mass-seattering coefficient 
of hydrogen for different wave-lengths 
and its comparison with the results com- 
puted on the basis of (1) the simple 
pulse theory, (2) the electron ring the- 
ory, (3) the ring-electron theory and (4) 
the quantum theory of seattering recent- 
ly proposed by A. Hl. Compton. It is 
found that none of these theories, even 
when it is interpreted in the widest 
sense, agrees with the experimental re- 


JUNE, 1924 

















Portable loom on which real weaving 
can be done 


sults over the whole range of wave 
lengths. This failure may very well be 
due to the inaccuracy in the experi- 
mental results since the method of cal 
culating the muass-Sseattering coefficient 
from measurements made upon com- 
pounds necessarily magnifies the experi 
mental errors very considerbly owing to 
the smallness of the seattering of hydro- 
gen as compared with that of the re- 
maining constituents. The importance 
of obtaining reliable data is pointed out 
and it is suggested that sufficiently ac- 
curate results can be secured only by 
using the element in the free state. 


The Drying Tree 

fone the very obvious object of 

the adjoining picture was brought 
into our office and set down before our 
startled eyes, it didn’t have any towels 
hanging upon its arms to identify its 
purpose; and opinion was divided among 
certain members of the staff as to 
whether it was a new-fangled hat-rack 
or a synthetic Christmas tree. The par 
ties to this argument, however, were all 
single; the instant one of our Benedicts 
got his eyes upon it, he identified it for 
the drying rack which it is, and de 
manded to know where he could buy 
one like it. Very plainly it provides a 
lot more drying space than the usual 
rack of more or less similar design; and 
very plainly, when it isn’t drying any- 
thing, it foids up into marvelously small 


compass. 

















Domestic drying rack of unusual 
compactness and capacity 
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Ingenious tackle that adds to the 
safety of the man who works on the 
face of tall buildings 


Sure-Fire Safety for the Human 
Fly 
oo for the worker whose job 
lies somewhere between the sidewalk 
and the roof of a tall building — safety 
for him of a degree never previously 
approached is the aim of the tackle 
illustrated herewith, which has _ been 
tried out recently in Paris, with great 
The cable is rigged to a secure 
mooring on the roof, and _ threaded 
through the framework of the basket in 
which the workman is to travel. <A fool- 
proof handle control, shown above the 
workman’s knees in our photograph, 
makes it possible to grip this cable, at 
the point indicated, in a fashion which 
absolutely insures the safety of the man 
in the basket. 


success, 


A Turf Cultivator 

A* Ohio man has invented a culti- 

vator for lawns and golf course 
greens that incorporates several features 
of unusual worth. The machine is de 
signed for use on hard ground where 
grass either grows in small quantities or 
does not exist at all. Its purpose is to 
cultivate turf of all kinds without de- 
stroying it, but rather to make it more 
luxurious and thrifty 

The feature of the cultivator is the 
arrangement of the ten disks that make 
a total of 48 incisions, 2 inches long and 
2 inches deep, to the square foot at one 
cultivation. The disks are 14% inches 
apart on the shaft, which is 15 inches 
wide. 

The cultivator has been constructed 
so that the cutting blades in the form 
of teeth, operating to a depth of two 
inches, cut the surface of a hardened 
turf into blocks, 1% inches square, 
allowing these incisions to be separated 
by sand or fine organic matter so that 
the surface can never again become hard 
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Motor-driven sled recently displayed 
on the Quebec ice 
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and compact. Penetration is effective 
without creating permanent punctures, 
due to lateral pressure, as would be 
~aused by driving spikes into the soil. 
As the cutting teeth of this cultivator 
come from the soil, they are lifted 
directly from the incision, thereby leav- 
ing the surface intact. 

The machine in operation permits the 
incorporation, in the top two inches of 
soil, of 19 cubie inches to the square 
foot of material such as sand, seed or 
organic matter at one cultivation or 
operation. Cross-cultivation increases 
the number of incisions and doubles the 
quantity of material available for the 
lawn or other turf. Persistent cultiva- 
tion with this machine adds materially 
to the softness of the lawn or turf. 

The machine is equipped with a box 
for the holding of seed, sand, organic 
matter or lime, as required. A distribu- 
ting device, attached to the machine, 
makes possible the filling of the inci- 
sions at the time of cultivation. This 
has been proven the only device, the in- 
ventor clainis, that will create proper 
turf conditions with the minimum 
amount of labor on lawns or golf courses. 

The supply box holds fifty pounds of 
organic matter. The bottom slots cor- 
respond to the disks on the machine and 
two agitators stir the material, forcing 
it through the slots into the incisions 
made by the disk teeth. A carrier for 
added weight is included in the machine, 
making it possible to cultivate the turf 
to almost any depth. However, if the 
turf is properly watered, but little added 
weight is required. 

The machine makes it possible to seed 
a turf at the time of cultivation by mix- 
ing the desired amount of seed with the 
other matter being used. The germi- 
nated seed at once develops a two-inch 
rootage and is insured a constant supply 
of moisture through the porosity of the 
material filling each incision. Used at 
intervals of two weeks, it is claimed, 
from four to five tons of organic matter 
may be applied to a surface of about 
7000 square feet, insuring the porosity 
and sponginess necessary for a deep- 

















A turf-cultivator for lawns and golf 
greens 


rooted turf as in the case of a golf green 
where perfect playing conditions are 
almost a necessity. 

In the case of use on a golf green, 
play is not stopped during the operation 
of cultivation. Incisions not filled with 
organic matter or other material, imme- 
diately close upon watering, thus doing 
away with the use of a roller. To insure 
perfect working conditions of the 
machine, turf to be cultivated should be 
thoroughly wetted before the cultivator 
is used. It is also claimed that the 
machine represents the only method by 
which lime may be deeply and properly 
applied to blue grass turf or golf greens. 

The machine operates at the speed 
of an ordinary lawn mower and is easily 
drawn by two men. 


Winter Sports a la Airplane 
HE development of the airplane is 
responsible for a number of devices 
for making use of screw propulsion with- 
out leaving the ground; and of all these, 
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none is more efficient than one in which 
this type of power plant is mounted on 
a sled of some sort. We illustrate an 
obviously home-assembled outfit which 
was recently seen on the ice at Quebec. 
An ordinary automobile engine and the 
remains of a closed-ear body have been 
combined with a perfectly regular air- 
plane propeller and a set of light run- 
ners of, apparently, nondescript origin 
— and there you are! No data are 
offered regarding speed, but the position 
of the exhaust pipe is a guarantee of 
sufficient noise to satisfy the most 
ardent motor-sleighman. 


A Small-Scale Shoveling Machine 
HERE has always been a gap be- 
tween the steam shovel and the 

spade, lots of jobs being too small to be 

handled by the one but too large for 
profitable prosecution with the other. 

A small digger for operation in connec- 

tion with the ordinary farm tractor is 

now offered, which seems to fill this gap 
admirably. 
The machine was designed primarily 

















Bridging the gap between the spade 
and the steam shovel 


as a loader and in this connection it is 
used without teeth. With the truck or 
wagon set parallel to the machine, the 
only movement required is to drive the 
tractor forward several feet, hoist the 
bucket, and back a few feet alongside 
the truck, when the boom can be swung 
over for dumping the load. The photo- 
graph shows the truck backed up against 
the outfit, for use in a slightly different 
fashion. The hoisting drum for the main 
cable can also be used as a contractor’s 
hoist on small jobs, while the bucket 
can be removed after taking out a single 
pin, putting the outfit in shape for use 
as a buby locomotive crane. 

There are many places where this 
little loader can be used with effect. In 
the filling of concrete-mixer skips from 
stock piles, in work along the shoulders 
of roads, in snow clearing, and in a 
variety of work done ordinarily by hand 
shovels, it is available. 


A Handy Gadget for the Magazine 
Subscriber 
I OW do you remove the wrappers 
from tightly rolled newspapers or 
magazines? The usual attempt to tear 
the wrapper off is discouraging, as the 
tight paper refuses to tear. Attempts 
to use a knife are similarly disappoint- 
ing, because of the danger of mutilating 
the contents of the wrapper. 

The problem has been solved by a 
cutter devised by Arthur F. Hoffman, a 
rural mail carrier at Harvard, Neb., 
recently submitted to the Post Office 
Department and approved by the Postal 
authorities. This cutter is in the form 
of a knife with a curved and flattened 
tip. The flat point is easily inserted 
underneath the wrapper and a forward 
movement of the instrument results in 
clean cutting of the covering without 
damage to the contents. 

The Post Office Department finds that 
the cutter may have value for rural 
-arriers in cutting the twine with which 
packages of mail are fastened. Injury 
to the mail is considered practically im- 
possible. 

















Cycle-and-side-car taxi from the 
streets of Calcutta 


The Side-Car Taxicab 

HE jinriksha still prevails in Japan, 

and equally primitive ways of 
applying human leg-power to the trans- 
portation of the upper crust of human 
society rule in other corners of Asia. 
But the taxicab and its cousins are to be 
found in surprisingly out of the way 
places, and it looks as though the human 
beast of burden were up against tough 
competition. Something rather novel in 
the way of taxi service, the photograph 
of which comes to us all the way from 
Calcutta, is the immediate source of in 
spiration for these remarks. The thing 
is of the three-wheeler 
known in the American tongue as motor 
cycle with side-car. But it is a most 
sumptuous and 
photograph indicates. The dark-skinned 
person in charge, we have no 
the aristocrat of his caste, and looks 
down with condescension upon those of 
his brethren who still have to apply 
elbow-grease and knee-power to the mov- 
ing of their loads. 





species, better 


elaborate rig, as our 


doubt, is 


The Electrical Properties of 
Flames 

HE capacity and equivalent series re- 

sistance of a condenser consisting 
of two concentric platinum cylinders, 0.5 
em, apart, in a flame containing K,CO, 
vapor, were measured by A. B. Bryan, 
using a modification of the method of 
resistance variation. Vglues are obtained 
for voltages between 11.4 and 82.2 volts, 
for frequencies between 2 x 10° and 10* 
cycles per second and for salt concentra- 
tions up to 10 grams per liter of K.CO, 
solution. The resistance is approximate- 
ly independent of the field but decreases 
somewhat as frequency increases, and 
also as concentration increases. The ca- 
pacity is half as great for 82 as for 11 
volts, and for 10 x 10° as for 2 x 10° 
cycles, but increases greatly as the con- 
centration increases, 
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The Heavens in June, 1924 


The Fall of the Nebular Hypothesis, and the Rise of a Plausible Substitute 





{gemma MONG the many hard questions which the 
x j } Invman ofter sks of the professional as 
[. | tronomer, one of the commonest is, “How 

= | did the solar system get there?” But it 
EAN: s not “the man in the street” alone who 
am asks this For a century or more, men 
of science have been putting this great question of our 
origin t hemselves, to one another, and Nature her 
self—and though we would be far toda from claim 
ing that we know the ful! and complete answer, we 
hope that we have some inkling, at least, of its char 
ete 

fhe first serious attempt at such an explanation was 
made, more than a ceniury ago, by the great philosopher 
Kant, and put into physical form by the equally great 
astronomer, Laplace According to this well known 
“nebular hypothesis,” the solar system originally formed 
i single iting mas vhich from age te age gradually 


cooled and shrunk, and was thus forced to rotate faster 
Finally its rotation became so rapid that 
centrifugal force at the edge gained the 
upper hand, neutralizing the attraction of 
was 


the mass, and part of the matter 
ejected, forming a ring, which later coal 


esced into a planet. A succession of such 


events, it was assumed, led to the forma 
tion « the planetary system as we 
know if 

This familiar theory has the great ad- 


vantage of accounting for most of the 


m—the exist 





main features of our 
ence of many planets, ail moving in the 


same direction, in nearly circular orbits, 


in almost the same plane. But attractive 
as it is, it breaks down disastrously in 
detail, and makes complete shipwreck on 
the rock of angular momentum 


Why Laplace’s Theory Will Not Work 
What this meuns we can see in a mo- 
ment To find the 


of any planet in our system, we take its 


“angular momentum” 


mass, its distance from the sun, and its 
speed in its orbit (or, more precisely, the 
part of this speed which is at right angles 
to the radius joining the planet to the 
sun); and we multiply these three factors 
together. Do this for each planet, and 
also for the rotating sun itself (taking 
each part separately, and adding the re- 
The sum, for all the planets and 
the sun, is the total angular momentum 
of the plan- 
ets, and the motions of the satellites, con- 
tribute too little to count). Now, from 


Suits). 


of the svstem (the rotations 


At 11 o'clock: 


by the works of- innumerable investigators 
ever since), it follows that any action of 
one planet on another, or of the sun on 
any or ail, can only transfer this angular 
momentum from one part of the system to 
another. What one part loses, another part gains: and 
the total amount can be altered only by action pro- 
ceeding from without the system. 

Now when the angular momentum of the solar sys- 
tem is calculated, it is found that more than 98 per cent 
of it resides in the orbital motions of the planets 
{mostly in Jupiter and Saturn) and less than 2 per 
cent in the rotation of the sun—and yet the planets, 
all together, have only one-seventh of 1 per cent of the 
mass of the system Any theory of the origin of the 
system must account for the strange fact that so small 
a fraction of 1 per cent of the mass carries more than 98 
per cent of the angular momentum: and no one has 
ever been able to devise any explanation how this could 
have resulted from internal forces, operating solely 
within the system. {[t is not, of course, impossible that 
some such explanation might be devised: but nothing 


of the sort has ever been done, and it can be proved 
that the theory of-Laplace, in particular, is incapable 
of it 


T 
it 


appears, therefore, to be very improbable indeed 
that our solar system has come into being by the action 
f internal forces 
ternal foree, which, in the same action, removed a 


tather must we look to some ex- 


small fraction of the sun’s mass to form the planets, 


+} tiadiael , Socieaaina ial : June 7. 
the principles of mechanical science (dis- At 101% o'clock: June 14. 


covered by Newton, and firmly established At 10 o’clock: June 22. 


The hours given are in Standard Time. 


By Professor Henry Norris Russell, Ph.D. 


and imparted to them their circulating motion and 
their present great angular momentum. 

Such a force may be found in the attraction of a 
passing star—provided that, at some remote period, 
another star happened to pass very near the sun. 
What would happen then was first suggested by Cham 
berlin and Moulton, of Chicago, and has since been 
worked out in mathematical detail by the Englishmen, 
Jeffreys and Jeans. 


The Solar System Born by Chance 

As the visiting star approached the sun, its action 
would raise tides in the fluid mass of the latter, which 
would become higher and higher as the intruder came 
nearer. So long as the star did not come within three 
or four diameters of the sun, these tides, though rising 
perhaps to heights of tens of thousands of miles, would 
sink back again as the star departed on its way. But 
if the star came too near, the solar tide would rise so 
high that it could not stop rising, and when the star 
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At 9% o'clock: June 30. 


must be made one hour later: 12 o’clock on June 7, ete. 
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was nearest, part of the sun’s substance would flow out 
from the regions of high tide—one facing the star and 
the other opposite it—and form long streams or fila 
ments of gaseous material. The attraction of the parts 
of this stream for one another would then cause it to 
break up crosswise into separate condensations (as a 
long thin stream of falling water breaks into separate 
drops), while the attraction of the passing star, still 
near by, would pull these sideways and set them cir- 
culating about the sun, 

After a few months or years, the passing star would 
have receded so far that its influence ceased to be im- 
portant. The ejected matter would be left moving 
around near the sun—some to fall back into it, some 
perhaps to fly off into space, but much to remain cir- 
culating about the sun. All the condensations would 
move around the sun in the same direction, and nearly 
in the same plane—that of the hyperbolic orbit of the 
visiting star. As they settled down to orderly existence, 
after the great catastrophe, we may see in them the 
newly-born planets. 

Jeans has pointed out that such a filament of ejected 
matter would be likely to be thin at the ends and 
thicker in the middle—which fits in well with the faet 
that the greatest planets, Jupiter and Saturn, are near 


At 9 o’clock: July 7. 
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At 8 o'clock: July 22. 


When local summer time is in effect, they 


the middle of the series. These great planets must 
still be largely gaseous, and they are attended by ex- 
tensive satellite systems—miniatures of the solar sys- 
tem, which Jeans attributes to eruptions from the new- 
formed planetary masses, under the influence of some 
close approach, perhaps to the sun. For the earth and 
Neptune, each of which has a single relatively large 
satellite, Jeans thinks it likely that the mass soon be- 
came liquid, and then shed a relatively large portion 
of itself. Venus and Mercury, which have no satellites, 
may well have cooled down and become solid fast 
enough to prevent disruption. 

The general outlines of the planetary system appear 
thus to be well accounted for, and we have the excel 
lent authority of Jeans (from whose discussion much 
of the above is borrowed) for pronouncing this theory 
to be reasonably satisfactory. Jeffreys has shown, in 
addition, that the collisions between the large con- 
densations (the planets) and the small ones which 
doubtless also existed at first, would gradually operate 
to clean up the latter, and to make the 
orbits of the planets themselves rounder 
and rounder. To reach their present 
nearly circular orbits, he figures, probably 
took several billions of years. This esti 
mate agrees very well with those for the 
age of the earth which have been derived 
in quite another way from radioactive phe- 
homena. 


The Planets 

Mercury is a morning star all through 
June, and is best seen at the beginning of 
the month, about the time of the elonga- 
tion on the 3rd. He is then 24 degrees 
from the sun but nearly 9 degrees south 
of him, so that he rises only about one 
hour and ten minutes before the sun, and 
is not conspicuous, 

Venus is still an evening star, conspicu 
ous in the early part of the month, but 
drawing in closer .and closer to the sun 
until she is lost to view before its close 
Telescopically she is a beautiful object 
a crescent like the moon four days old 
when the month begins, but growing ever 
narrower, and at the same time larger in 
diameter, until she becomes merely a thin 
semicircle of light. 

Mars is in Aquarius, and is steadily 
growing brighter as he approaches us. 
By the end of the month he is only fifty 
million miles away, is 17 seconds in ap- 
parent diameter—two-thirds of the maxi- 
mum value which he will reach in August 

and looks almost as bright as Sirius. 
He is still far from opposition, and does 
not rise until after 10:30 P. M. 

Jupiter is in opposition on the 5th, and 
is visible all night long. He is in Ophi- 
uchus, on the edge of Scorpio, and nearly 
22 degrees south of the celestial equator. 
This counts against him in our latitude, but even so, 
he is brighter than anything else in sight except Venus. 

Saturn is in Virgo, about 5 degrees east and a little 
north of the bright star Spica, which he somewhat sur- 
passes in brightness. He is due north at 8 P. M.in the 
middle of the month, and remains in sight until 1:30 
A.M. Uranus is in Pisces, and comes into quadrature 
west of the sun on the 12th, rising just after midnight, 
and being observable in the early morning. Neptune is 
in Cancer, and is well down in the west at sunset, so 
that he is hardly observable, even with the telescope. 

The moon is new at 10 A. M. on the 2nd, in her first 
quarter at 9 A. M. on the 10th, full just before midnight 
on the 16th, and in her last quarter at 9 P. M. on the 
28rd. She is nearest the earth on the 16th, and farthest 
away on the Ist and again on the 29th. During the 
month she is in conjunction with Mercury on the Ist, 
Venus on the 5th, Neptune on the 7th, Saturn on the 
12th, Jupiter on the 16th, Mars on the 21st and Uranus 
on the 22d. 

On the 28th, the bright star Aldebaran is occulted by 
the moon, and is hidden (from Washington) for more 
than an hour, from 8:30 to 9:48 A. M. As this happens 
in broad daylight, it can unfortunately be seen only 
with fair-sized telescopes. 
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Recently Patented Inventions 


As a convenience to our readers, we will supply copies of any patents listed herein for 15 cents each. 
drawings of the inventions disclosed. 


The official printed copies of patents include complete descriptions and 
State the patent number to insure receipt of the desired patent copy. 








Pertaining to Aeronautics 

AIRCRAFT—Consisting of two gas bags 
joined at the front and rear ends, the pro- 
pellers being disposed adjacent the under 
side. Patent 1481448. J. Whalen, 811 Oak- 
dale Ave., Chicago, Ul. 





Chemical Processes 
PROCESS FOR THE PRODUCTION OF THERA- 
PEUTICALLY-ACTIVE CONSTITUENTS OF OILS, 
BALSAMS, RESINS AND EXTRACTS By 
means of a cholic acid. Patent 1479695. F. 
Boedecker, Berlin-Tempelhof, Germany. 

TREATMENT OF SULFUR AND OXIDIZED 
OreES—Especially applicable to ores contain- 
ing minerals of silver, lead, and zine. Patent 
1480439. H. J. E. Hamilton, North Broken 
Hill, New South Wales, Australia. 





Electrical Devices 





INDICATING DEvicE—For visually indicat- 
ing to the occupants of a kitchen an order 
tuken at a remote point. Patent 1479098. 
B. James, 4035 Indiana Ave., Chicago, Ll. 

IEXLECTRICAL INSTANTANEOUS WATER 
HEATER WITH CONTINUOUS CIRCULATION, 
WoRKING AT DIFFERENT VOLTAGES—Adapt- 
ed to be fixed at any water supply. Patent 
1480515. <A. DeMarchis, 212 
Rienzo, Rome, Italy. 

CircuIr CLosEr—Which operates when 
the temperature drops below a predetermined 
point or in the event of fire. Patent 1480- 
102. J. C. Olsen, address Mrs. S. Olsen, 
3915 3rd St., N. E. Minneapolis, Minn. 

CrrcuIr BREAKER—Subject to fluid pres- 


sure in a cylinder, as for example a fire 
pump. Patent 1480442. J. T. Heck, Hen- 
drick, Ind. 


Hoopep EXAMINING LAMPp—Illuminated 
by small electric bulbs, and eapable of be- 
ing worn on the face in the manner of spec- 
tacles. Patent 1481224. A. Pimienta, 63 
W. 68th St., New York, N. Y. 

C1GaR LicgutTeER—Operated by means of an 
electric current and adapted for use on au- 
tomobiles. Patent 1481383. J. Nelson, 
Winter Park, Fla. 

TROLLEY-WIRE GUARD—Designed for use 
in protecting trolley wires mounted in mines. 
Patent 1481693. G. W. Creech, Twila, Ky. 

ELECTROMECHANICAL LAMP—lIn which the 
bulb contact is composed of a flexible metal- 
lic strip, not susceptible to jars or shocks. 
Patent 1483055. P. Blot, c/o Societe Blot- 
Garnier & Chevalier, Paris, France. 

EvLectric FeENcE—The wires of which are 
only energized at the time a person or ani- 
mal attempts to pass through. Patent 1483- 
005. A. D. McNair, Fayetteville, Ark. 

ELEcTRIC CONNECTION—Whereby  con- 
ductors may be joined by a compact metallic 
lock, without the use of solder. Patent 
1482288. C. A. Deuscher, 233 St. Anns 
Ave., Bronx, N. Y. 

Rapio APPARATUS—In which positive 
electrical connections are established between 





the station coil and rotor coil in a minimum | 


eapacity. Patent 1481959. R. W. French, 
508 S. Francisco Ave., Chicago, Il. 








Of Interest to Farmers 2 

ANIMAL HoppLe—Particularly intended 
for preventing a cow from kicking while 
being milked. Patent 1480443. E. Herman, 
Fairfield, Iowa. 

Drarr EvENER—Adapted for 
to a grain harvester, 
ment. Patent 1480204. 
Sandy, Montana. 


GuaRD FOR HARVESTER — Particularly 
adapted for harvesting oats, in a field where 
corn was grown the preceding season. Pat- 
ent 1480244. U. H. Cramer, R. No. 2, Box 
60, Minonk, Il. 


Untoaptne DEVICE FoR CorN—Having 
means for storing the corn into a plurality 
of piles, whieh may be readily moved from 
the wagon. Patent 1482093. P. M. Rindes- 
bacher, c/e Peoples State Bank, Stockton, 
Til. 


attachment 


C. T. Hansen, Big 


Via Cola de} 


or other farm imple- | 
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direct. 
territorially or in point of time. 


may be oral. 


edge of the assignment. 


to other personal property. 








TITLE TO PATENT RIGHTS 


ITLE to a patent right is vested in the first instance, by “occupancy,” 
in the inventor of the subject-matter thereof. This title to the personal 
property which a patent right constitutes, is inchoate during the period 

between the creation of the invention and the issue of the patent. 
less, this inchoate right is assignable, and such assignment will convey legal 
title to the letters patent when granted, and if the deed of assignment so 
requests the Commissioner of Patents, the patent will issue to the assignee 
An assignment of a patent, which must be in writing, may be both 
conditional and unconditional, entire or partial, and may even be limited 
While a true assignment must be in writing, 
an equitable assignment, that is one which is really an agreement to assign, 
Under our statutes, recording an assignment in the Patent 
Office within three months of its execution, is necessary to insure title in the 
assignee, as against a subsequent purchaser for value and without knowl- 
Title to a patent does not pass to the heir of a 
deceased owner of the patent, but goes to the executor or administrator of 
the estate, and he alone can effect a transfer, though of course patent rights 
may be disposed of by will or in accordance with the laws of decedent estates 
as in the case of any other personality. 
ried woman, an infant or even a person under guardianship, and such parties 
may also assign their inventions or patents by complying not only with the 
provisions of the United States statutes, but also with the laws of their 
particular states, covering such transfers by persons of that status in respect 


Neverthe- 


A patent may be assigned to a mar- 

















Of General Interest _ 





| CoNNEOTOR FOR Loose LEAF BINDERS— 
| That may be attached to a tabrie by pressing 


the members into engagement. Patent 
1479740. L. Reiter, 102 Westfield St., 


| Providence, R. I. 

SHUTTER ATTACHMENT FOR Doors—By 
| means of which a door may be secured par- 
| tially opened. Patent 1479312. Lydia M. 
| O’Harrow, 431 So. Dubuque St., Iowa City, 
| lowa. 
| Hanp Bac—Which admits of ready access, 
| for the removal and placing of articles there- 
in. Patent 1479763. N. Wendel, 1336 Deeca- 
tur St., Brooklyn, N. Y. 

DRAWING APPARATUS—Whereby the oper- 
ator could derive considerable assistance in 
reproducing objects. Patent 1479691. R. 
P. Anstock, 26 West Center St., Mahanoy 
City, Pa. 
|} Kisu Lure—With a smooth outer surface 
| to prevent entanglement with weeds, hooks 
| being concealed. Patent 1479652. C. 
ages sercae 210 34th St., Newport News, Va. 

RECEPTACLE—In the form of a hand bag, 
lor the like, with reinforced frame. Patent 
1479699. H. Delman, 1595 Madison Ave., 
New York, N. Y. 

Matcu StRIKER—EHEspecially adaptable for 
use on the ordinary corn cob smoking pipe. 
Patent 1479427. W. Chalmers, 1024 4th St., 
Sacramento, Calif. 

CompPosITreE BRICK AND TILE WALL Con- 
STRUCTION—Which provides a 
vertical air passage through the wall. Patent 
1479379. W. G. Demarest, 47 W. 34th St., 
New York, N. Y. 

DENTAL FLoss HoLpeER—Whereby the floss 
may be held under tension. Patent 1479364. 
W. R. Browne, Wyoming, N. Y. 

Trrpop—With provision for locking 
legs against movement on a slippery sur- 
| face. Patent 1479765. E. E. Whiting, Mil- 
ler, Mo. 
| TABLE—Having means whereby desired 
| lengths may be measured and cut from a roll 
| of fabric. Patent 1480168. W. S. Lambert, 
|e/o Lambert Dry Goods Co., Geneseo, IIl. 
| LAWN SPRINKLER—By means of which the 
water is spread with a revolving action. 

Patent 1480507. G. W. Coblentz, J. R. 
| Faries, and H. P. Bond, c/o Fisher Flour- 
|ing Mills Co., Tacoma, Wash. 


EpUCATIONAL APPLIANCE—For producing 
objects, geometrical figures, scenes or the like, 
in colors. Patent 1480458. S. D. Mershon, 
222 West Milton Ave., Rahway, N. J. 

COMBINED POSTAL AND ADVERTISING PIL- 
| LAR—For receiving mail matter, and which 
| may also be illuminated to display advertis- 
ing matter. Patent 1480469. G. Robertson, 
297 Carrington St., Adelaide, South Aus- 
tralia. 
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Carp HoLperR FoR TYPEWRITERS—W hich 
is capable of use with any standard make of 
typewriter. Patent 1480440. W. A. Hard- 
man, 98 So. Oxford St., Brooklyn, N. Y. 

SASH-GEAR PBsALANCE—To prevent the 
binding and _ sticking of window — sash. 
Patent 1480453. L. Lane, Estacion Laquna, 
Chihuahua, Mexico. 

DRY-MASH-FEED HoppeR—With agitating 
means for causing the feed to be discharged 


into the feed trough. Patent 1480497. M. 
Brandt, Toms River, N. J. 
Lie Strick Horper—Adapted to project 


the cosmetic when it is desired to use the 
same. Patent 1480449. W. G. Kendall, ¢/o 
H. Rigaud, 75 Barrow St., Newark, N. J. 

3U0N—Which may be gripped within the 
palm of the ‘hand, and earried concealed for 
defence. Patent 1480521. J. Faller and I. 
Lapidus, 1960 66th St., Brooklyn, N. Y. 

Tomer Seat—Arranged to accommodate 
either a sectional wood filling or a composi- 
tion filling. Patent 1480516. G. C. Dobson, 
230 Ancon Ave., Pelham Heights, N. Y. 

Fry PApER—Which may be used in cone 
shape upon a table or may be suspended. 
Patent, 1480539. J. Greeu, 6042 12th St., 
Detroit, Mich. 


PoIson DISTRIBUTOR—For use in dispens- | 


ing poisons for killing insects oy cotton or 
potato plants. Patent 1480154. r. 


Crutchfield, address R. L. Brackwell, Cal- | 


houn, Ga. 


ANIMAL TRAP 
ping moles,, rats, weasels or other animals. 
Patent 1479853. I. C. Gambee, 3639 44th 
Ave., S. W., Seattle, Wash. 


BrieF Bacs—With strip elements rein- 
forcing the same, and a space for identifica- 
tion card. Patent 1481182. M. Brooks, c/o 
Lefton Mfg. Co., 15 W. 27th St., New York, 
m. Ee 

GROMMET—Formed from a single piece of 
metal, as a substitute for two-piece grom- 
mets. Patent 1481217. R. E. Maloy, 1146 
Lake St., Oak Park, Ill. 


ADVERTISING Devicr—Comprising a panel, 
eut out to receive a specimen of the article 
advertised. Patent 1481171. M. R. Wood, 
218 William St., New York, N. Y. 





THREAD FOLDER AND CuTTER—Which may | 


be attached to the center of the spool by 
spring means. Patent 1481185. J. H. 
Burns and J. Anderson, 12 E. 86th St., New 
York, N. Y. 


Ick REMOVING APPARATUS—For removing 
blocks of manufactured ice from the cans in 
which they are formed. Patent 1480703. J. 
C. Ward, c/o R. E. Masterson, 441 Keith 
Bldg., Beaumont, Texas. 


Rvute—Adapted for use by opticians, op- 
tometrists and oculists. Patent 1480584. 
EK. M. Wilhite, Shelbyville, Ind. 


Adapted either for trap-| 


FISHING FLOAT—Which may be quickly 
attached to or removed from a line without 
knotting the same. Patent 1480655. G. E. 
Bennett, 254% No. Centre St., Corry, Pa. 

BripcGE TootH AND LOCK-IN BACKING— 
Whereby the tooth is firmly united, but eap- 
able of ready removal in the event of break 
Patent 1481209. A. A. Kauffman, 756 
Sroadway, Brooklyn, N. Y. 

AQuARIUM—Having no metal on the inte 
rior to injure the fish, and which is leak 
proof. Patent 1481435. W. Rossberger. 
1030 Greenleaf Ave., Wilmette, Ul. 

RoLLeER WASHLINE—In which the 
line may be rolled up and enclosed 
not in use. Patent 1481497. J. Betz 
St. Germain St., St. Cloud, Minn 

ATTACHMENT FOR BEDS, CHAIRS AND THE 
LIKE—Which affords facilities for raising or 
lowering a swingingly 
Patent 1481756. S. F. 
Oregon. 


age. 


wash 
when 


1114 


supported 
Stickle, Fort 


Section. 


Rock, 


BASE FoR Posts—Such as eement fence 
posts, stock-yard posts, and poles support 
ing electric wires. Patent 1481745. J. R. 
C. Ruybal, Capulin, Colo. 

Corp CuTTER——-With means for guiding the 
cord to the knife and preventing injury to 
the fingers. Patent 1481725. G. W. Moore, 
75 Blanco Place, Jamaica, N. Y. 

CHECK-BOOK CLAMP— For holding or fold 
ing check book in a flattened condition when 
in use. Patent 1480196. R. W. Cudworth, 
1144 Leavenworth St., San Francisco, Calif. 

K.NOT-TYING DeEvVIcE-—For forming knots 
in twine used in tying up packages and the 
like. Patent 1481754. M. Staison, 205 22d 
Ave., Narth Minneapolis, Minn. 

BaTH—So arranged that when out of use 
it looks like a chest, or piece furniture. 
Patent 1481675. K. Beresford, 16 Kar! 
Theodorstrasse, Meran, Italy. 

SLING FoR CONTAINERS—F'or supporting 
container for fruit when it is being picked, 
thereby saving one handling the fruit. 
Patent 1481418. <A. E. Darby, Lakeside, 
| Wash. 
| COAL-SAVING CoMPOSITION—Consisting of 
sand, fine coal, ashes, salt, and water to 
make a mortar-like mass. Patent 1481456. 
QO. O. Cooper, c/o Chicago & Great Lake Co., 
311 River St., Chicago, Tl. 

PHOTOGRAPH AND THE LIKE—Referring to 
the mounting of a photograph to produce a 
novel appearance. Patent 1480198. Joseph 
| ine Denkhoff, 1326 49th Ave., San Francisco, 
| Calif. 

TRAVELING BAG—Which presents a neat, 
smooth finish on the inside adjacent the 
hinges for opening and closing. Patent 
| 1480175. E. G. Merwin, 549%, Williams 
| Ave., Portland, Ore. 


ot 


of 


| MoTiIon PIcTURE SCREEN AND METHOD OF 
PRODUCING SAME—The screen being adapted 
to reflect pictures with a minimum strain 
on the eye. Patent 1480205. L. W. Gill, 
2219 Geary St., San Francisco, Calif. 

C1GAR LIGHTER—In which the gas is com- 
pletely cut off when not in use, and is ignited 
by electrical circuit. Patent 1482098. 8. 
Stocking, Herscher, Il. 

Comp—The teeth of which can be 
removed for replacement or cleaning. 
1482242. §. Michaud, Hotel 
Roseburg, Oregon. 

IcE CREAM DIppER—Including 
having a guide lip and 
Patent 1482094. W. 
Calif. 

SCOREBOARD FOR BASEBALL GAMES—Pro- 
vided with a housing for the operator who 
manipulates the indicator plates. Patent 
1481916. L. D. Long, Charleston, S. C. 
CurtTaAIN—For screening inclosed porches 
| and the like, the device may be easily raised 
| or lowered. Patent 1482059. S. B. Zimmer, 

1253 W. 37th Place, Los Angeles, Calif. 


| Bett FasteENING Hook—-Having a piural- 
| ity of shanks, hooks and tangs easily applied 
| to belt ends as a fastening. Patent 1482282. 

M. L. Adams, 898 Ist Ave. Seattle, 
Wash. 


readily 
Patent 
c/o Grand, 
a bowl, 
a seraper attached. 
R. Ripley, Sherman, 


So., 
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Roorrmnc Trre—With notched projections 


for engaging the notches of an adjacent tile. 
Patent 1482267 B. Sechnitzier, 220 Hud- 
son A Kdgemere, L, es is. cs 


\ND TIGHTENER— 
iowering the line to 


{ LOTHESLINI 
Which affords m« 


permit the appl 


SUPPORT 
ins for 


ication or. removal of the 





| 


clothes Patent 1482268. CC. Schopper, 523 
W. 134th St., New York, N. Y. 

GALVANIZING Rack-—-By means of which 
a plurality of steel bars may be simulta- 
neously handled for galvanizing. Patent) 
1482066, L. T. Curtis, 40 Bloomfield Rd., 
Burlingame, Calif. 

CLOTHESPOLE-——So coustructed that a line 
supported thereby will not slip. Patent 
1482278. B.-Trent, 108 Trenton Ave., Lake- 
view, N. J. 

CoInN MAILING-cARD—Which is provided 
with slots, and retainin; ‘ans for prevent 

coins being -lisengaged. Patent 1482- 


ing the g 
iS3S. W. G. Hoffman and R. S 
N. Mansfield Ave., Chicago, LL. 
INSEC! 
insecticide 


Hintze, 1234 


Trarp—Constructed to contain an 
particularly boll- 
weevil and other insects. Patent 1482992. A. 
Hoffbauer, 367 52nd St., Brooklyn, N. Y. 
which all parts 
rust or corrosion by a 
Patent 1483001. 
Brooklyn, N. Y. 


AND Poort TABLES— 


attractive to 


Curse Cock in 
ure protected trom 
casing of heavy grease. 


A. Kurre, 283 5th Ave. 
FoR BILLIARD 


moving 


BRIDGE 


Which may be positioned at any angle with 
respect i the eve ball, irrespective of other 
balls on the table. Patent 1482962. W. W. 


Banks, 28 Merion Ave., Bryn Mawr, Pa. 


Puocess OF MANUFACTURING AND LAY- 
ING BITUMINOUS SHEET PAVEMENT AND 
MATERIALS THEREFOR—FEnabling the pave 
ment to be laid cold, and rolled to insure 
adhesion. Patent 1482960 FE. C. Alsdorf, 
tox 417, So. Norwalk, Conn. 

OvuTrir FOR PRODUCIN«® DRINKS—For 
beverage, medicine or other purposes, Patent 
1483015. H. Schnackenberg, jox 101, 


Stroudsburg, Pa. 

DRESS -Adapted to be sus- 
pended from a pole or other support between 
garments. Patent 1483058. P. M. Frank, 
Nathan H. Jacobson & Co., 36 E. 31st 
York, N. Y. 

CHANGE PURSE 
will add but 
form of bill fold. P 
ling, c/o Sperling Co., 
York, N. Y¥. 

DENTAL ARTICULAR OR RELATOR—Having 

jaws which permit of adjustment. 
14829093. J. Homer, c/o Homer Re- 
384 Atlantic Ave., Boston, 

PACK oF GAME CArps—On the corners of 
which appear numbers from 1 to 100, making 
possible the playing of fifty mathematical 
gemes. Patent 1484564. R. H. Riffert, 2405 
W. Lehigh Ave., Philadelphia, Pa. 


SEPARATOR 


c/o 
St., New 
Bri. Forp—Which 
slightly in bulk to the 
tent 1483020. E. 


19004 
Loti 


AND 
usual 
Sper- 
Broadway, New 


movable 
Patent 
lator Co., 


‘Tootnsrusn—Which will allow water to 
enter through the handle te the bristles, 
flushing the teeth at the time they are 
brushed. Patent 1479275. H. W. Beil, 551 


Cedar St., San Franciseo, Calif. 





Hardware and Tools 
Retmmer—In which the ad- 
justable blades may be used in openings of 
various diameters. Patent 1479079. A. 
Kutchera, 921 Front St., Bismarck, N. D. 

Nout Lock—Of such construction that the 


EXPANSIBLI 


nut cannot become loosened by vibration or 
shock Patent 1479071. J. A. Hatfield, 
511 W. Railroad Ave., Fort Worth, Texas. 

ince Constructtion—Capable ef bear- 
ing great strain, yet using a minimum of 
metal. Patent 1479705. E. Flagg, 111 E. 


New York, N. Y. 
Bont AND CHAIN 


simultaneously or 


40th St., 
Lock—Which may be 
independently, the 
Patent 


used 


operation of both being independent. 


1479709. M. J. Goldstein. 237 E. 174th St., 
Bronx, N. Y. 

PorTasLe HANpLE—In the form of tongs 
idapted for lifting boxes and the iike. Patent 


479711. C 
Chicago, Ul. 
Wherein the 
except by the 


Haarberg, 3238 Flournay St., 


bolt cannot be re- 
actuation of proper 


LOcK 
tracted 





means. The inventor has been granted two 
patents of a similar nature. Patents 1479 
743 and 1479744. <A. Salata, 207 E. 15th 
St.. New York, N. Y. 

ComsBrneD Saw JoInrer AND GAGE— 
Provided with accurate means for vertically 
adjusting the swaging gage, and filing gage 


mem bers Patent 1481818 G. Anderson, 


Mass. | 


SCIENTIFIC 


Metar, Fence Post—Having notches on | 
its edges for attaching the wire retaining 
members. Patent 1479291. P. E. Evans, 


| 60 E. 13th St., Chicago Heights, Ill. 


Dritt, Heap—Whereby tools such as cut- 
ters may be introduced into a well casing. 
Patent 14479872. F. E. Sackrider, Apper- 
son, Okla. 

Compounpb Tootr—Which acts as a pencil 
sharpener and finger nail cleaner. Patent 
1479921. J. J. Miller, Box 608, Chadron, 
Neb. 

DENTAL SHOULDER-CUTTING INSTRUMENT 

Which provides means for shielding the 
gum and neighboring teeth from the cutting 
tool. Patent 1480730. J. A. Lentz, 44 No. 
ist Ave., Phoenix, Arizona. 

SHARPENER FOR SAFETY-RAZOR BLADES— 
Which will operate on blades of practically 
all the standard types now in use. Patent | 
1482265. J. M. Schiltz, 1908 Cadez, Dallas, | 
Texas. 


Lock—Of the mortise type, having a slid- | 
ing bolt and gear, whereby the operating 
members are interlocked. Patent 1482298. 
B. Greenison, 853 7th Ave., New York, N. Y. 

JacK—Which will raise an object from 
close to the ground, and will provide for 
instantaneous release. Patent 1481822. W. 
tengel, c/o Ark. Bank & Trust Bldg., New- 
port, Arkansas. 


rotation of the latch is 
Patent 1482974. E. 
New York, N. : # 


Lock—In which 
prevented when desired. 
Daele, 2066 7th Ave., 

APPLIANCE FOR CLAMPS OR CRAMPS AND | 
rHeE Like—Which will effectually force to- |} 
gether boards or pieces of timber during the 
process of nailing. Patent 1482989. L. F. 
Hering, 109 Cameron St., Launceston, Tas- 
mania. 





Heating and Lighting Sad 


RapIATOR BRAcKET—For suspending a} 
radiator from the side wall of a room, and 
eliminate supporting feet. Patent 1480456. 
E. J. Mallen, 2328 University Ave., Bronx, 
ms 

Drier—Which will enable the analyst to 
determine the amount of moisture in labora- 
tory Patent 1482274. G. L. Spencer, 
e/o Cuban Am. Sugar Co., 129 Front St., 
New York, N. Y. 

METAL - WORKING 


tests. 


FurRNACE—Particularly 


intended for use in connection with manu- | 
facture of wrought iron. Patent 1483062. 
0. S. Pulliam, Room 480, 50 Church St., 


New York, N. Y. 





“Machines and Mechanical Devices 


GuarRD—F'or speed governors on machin- 
ery, which may be moved for adjustments. 
Patent 1478953. L. and E. A. Happ, 29 
New Jersey Ave., Brooklyn, i. Se 

COMBINATION COMPRESSOR AND 
Pump—Which is convertible, and includes 
novel lubricating means. Patent 1478929. 
C. M. Tursky, 306 W. 56th St., New York, 
N. Y. 

Srrent Key TYPEWRITER ATTACHMENT— 
Which may be attached to any form of type- 
writer. Patent 1478600. L. Cardoso, ¢/o 
Lazard Freres, Cie., 120 B’way, New York, | 


VACUUM | 


Drag Saw—The accidental movement of | 
which is prevented while the device is in| 
action. Patent 1478573. R. H. MeDonald, | 
Scio, Oregon. | 

ATTACHMENT FOR HEMSTITCHING MA- 
CHINES—Which may be used for forming 
picot edges. Patent 1478379. F. and H. 
Burgert, 51 W. 29th St., New York, N. Y. 

Om WELL EQUIPMENT—For 
sand in the oil from lodging between the 
plunger and the working barrel. Patent 
1479208. R. D. Thompson and J. Penrod, 
1241 E. 9th St., Okmulgee, Okla. 

GARMENT MEASURING DEvIice—Whereby | 
a skirt may be arranged to hang at a desired 
level. Patent 1479119. J. Vrana, c/o Geo. 
B. Efantis, Route 2, Hinsdale, Ill. 

MOUNTING FoR SEWING MACHINE HEADS 

That may be easily moved from place to} 
place for sewing filled bags. Patent 1480- | 
157. J. F. Martin, 66 Exchange St., Paw- 
tucket, R. I. 

Sarety Contrrot Device—For the cable 
drum of a hoister, which will automatically | 
bring the drum to a stop. Patent 1480170. | 
H. H. Logan, 1765 Winnemac Ave., Chi- | 
eago, Il. 


preventing | 





Save-ALt—For separating the pulp fibers | 


from the waste water, from paper-making | 
machines. Patent 1480500. G. W. Brown, | 
c/o W. E. Rosebush, c/o Inland Empire 


Hotel Laina, 715 7th Ave., Seattle, Wash. Paper Co., Milwood, Wash. 


| single 


| 1481702. 


| Patent 1481918. 


| leaves, and stems by one operation. 


AMERICAN 


MACHINE FOR CUTTING OrF AND THREAD- 
ING Pires—Which may be operated by 
power or by hand. Patent 1481191. T. V. 
Elliott and C. Schaefer, New Brunswick, 
N. J. 

POLISHING Device—By which metal 
plates may be cleaned and polished by a 
machine. Patent 1481242. J. J. 
Mueller, Jr., c/o Superior Metal Co., Bethle- 
hem, Pa. 

PLASTIC MOULDING MAcHINE—F or form- 
ing hollow building blocks, whereby the coress 
side and end walls may be conveniently re- 
moved. Patent 1481686. J. F. Caldwell, 
2722 No. Broadway, Los Angeles, Calif. 

SLAUGHTERING DeEvicE—With means for 
thrusting a knife with tilting motion into the 
animal's body. Patent 1480197. R. W. Cud- 
worth, 1144 Leavenworth St., San Francisco, 
Calif. 

Siie—Especially adapted for use in oil 
well operations. WVatent 1481378. G. F. Le 
sus, c/o Le Bus Rotary Valve Co., Electra, 
Texas. 

CENTRIFUGAL 





SEPARATOR—Providing a 


machine adapted to concentrate solid matters | 


suspended in liquids. Patent 1481426. F. 
W. McEntire, Hotel Utah, Salt Lake City, 
Utah. 

Switch MOUNTING FOR MACHINES HAvy- 
ING INDIVIDUAL Motrors—More particularly 
for use in connection with knitting machines 
and the like. Patent 1481280. J. P. Bivens, 


| Gastonia, N. C. 


3EARING—In which friction is reduced to 
a minimum, with elements which may be re- 
newed when worn. Patent 1481705. M. G. 
Gimeno, 17 Cottage St., Bayonne, N. J. 


Bett CALCULATOR—With scales for caleu- | = 
| lating the stretch of known lengths. 
G. R. Fickert, 611 Bloomfield St,,| 


Hoboken, me a 

PITMAN OILER—Intended to prevent over 
heating in the pitman of a mowing machine. 
J. F. Lowe, Oconomowoc, 
Wis. 

DisepLay DeEvice—Comprising mechanism 
for rotating and displaying continuous vari- 
ous articles. Patent 1482332. F. Weren, 
196 Palisade Ave., Jersey City, N. J. 


ADJUSTABLE CHUTE SPRING FOR 
SETTING MACHINES—Which may be easily 
associated with all standard forms of type 
setting machines. Patent 1483017. R. 
Shields, 500 Coney Island Ave., Brooklyn, 
Be 

HACKLING MACHINE—Wherein fiber may 
be secured from the palmetto boots, jackets, 
Patent 


1483034. L. B. Wootton, c/o Baldwin & 
Velter, Law Exchange Bldg., Jacksonville, 
Fla. 


GRIPPER FOR PRINTING 
means of which each finger is given a resil- 
ient gripping action independently. Patent 
1483057. <A. W. Warsen, 31 Ashford St., 
Hartford, Conn. 

PROJECTING MACHINE—Which is readily 
portab'e and especially adapted for use in 
connection with illustrated lectures. Patent 
1483025. G. M. Tucker, Jr., Box 747, Al- 


| bany, a Be 








|air may be 
| positioned about the engine. 


Prime Movers and Their Accessories 
MEANS FOR 
ENGINES—Providing means whereby 
circulated throagh a housing, 
Patent 1479- 
412. H.N. Harper, Kidd Bldg., Ruston, La. 


CAM-FOLLOWER GuUIDE—To prevent a cam 


CooLING 
TION 


follower from pumping oil through the 
guide. Patent 1479735. V. W. Page, c/o 


Victor Page Motor Co., Melrose Ave., Stam- 
ford, Conn. 


CARBURETOR—With means for automati- 
cally scavenging the engine cylinders at any 
desired time. Patent 1480478. GS. 
Taber, 271914 Baldwin St., Los Angeles, 
Calif. 

RoTaRy which the 


Gas ENctine—In 


power developed is imparted without the | 
necessity of the usual erank shaft. Patent | 
1481220. E. R. Nichols, 5510 Blackstone 


Ave., Chicago, Il. 

Furt Mrxer—By means of which it will 
be possible to obtain a more perfect com- 
bustion. Patent 1481118. R. L. Bennett, 
410 E. 143rd St., Bronx, New York. 


TrImER—Which may be readily applied to 
a Ford engine, without altering the construc- 
tion of the same. Patent 1481950. W. A. 
Ashley, 615 1st St., Liverpool, N. Y. 
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Railways and Their Accessories 
SHIFTING APPARATUS—Having means for 
lifting a ear’ clear of the tracks and carry- 
ing it to an unloading platform, without 
interfering with traffic. Patent 1479767. J. 
J. Wolf, 230 Mechanie St., Boonton, N. J. 

Stiping Door Suprport—Adapted for use 
in connection with freight cars, and the like. 
Patent 1480641. F. Tetzlaff, c/o Konno- 
son & Konnoson, 174 Broadway, New York, 
| ae 2 

FREIGHT-CAR Door—Particularly adapted 
for use in loading or unloading grain or 
any loose bulk commodity. Patent 1482307 
K. R. Koskinen, c/o Finnish Book Co., 4308 








| Sth Ave., Brooklyn, N. Y. 





Pertaining to Recreation 





Toy MacuINeE GUN—Which is simple in 


construction and durable in use. Patent 
1480499. A. R. Brown c/o E. W. Brown, 
426 So. 4th St., Louisville, Ky. 

Toy ELecTROSTEAM ENGINE~In which 


the steam is generated by means of an elec- 
trically heated unit. Patent 1480445. S. D. 
and W. E. Horlacher, Tunkhannock. Pa. 

Toy—Comprising a propelling ball loosely 
fitting within a cylindrical body, which may 
be drawn over the floor. Patent 1481227. 
C. Ridderhof, Times Building, 42nd St., 
New York, N. Y. 

Toy Hericorprer—This inventor has been 


| granted two patents of a similar nature, in 


which the propeller action of the toy is by 
means of a twisted rubber band. Patents 
1481826, 1481827. L. W. Brown, 106 E. 


| Clinton St., Clinton, Missouri. 


Patent 


TYPE- 





= Pertaining to Vehicles 


Piston RinG HoL_per—Especially adapted 
for use when inserting pistons into cylinders. 
Patent 1478724. CC. Barchus, Room 6, 
Lowenburg Ridg., Natchez, Miss. 

Suock Ansorser—Formed by a coil spring 
clamped between the cantilever and semi- 
elliptic springs. Patent 1477959. R. D. 
Hughes, c/o Red Giant Tool Co., Box 114, 
Lynchburg, Va. 

DIRECTION INDICATOR—With means for 
actuating the same from the steering post. 
Patent 1478916. E. L. Robinson, 315 S. 
Hewitt St., Los Angeles, Cal. 

AUTOMOBILE PERISCOPE—Which enables 
the operator to obtain a vision of objects in 
front or behind. Patent 1478650. L. 
Hallengren, c/o J. R. Leppo, Atty., Bank or 
Italy Bldg., Santa Rosa, Cal. 


WHEEL FoR AUTOMOBILES—Of the de- 
mountable type, which may be easily as- 
sembled. Patent 1478437. S. Kaplan and 
| H. M. Howell, Monroe, La. 


PRESSES—By | 


| 


ORS 


LUBRICATING SysteM—Comprising means 
for supplying lubricant to bearings, and like 
parts. Patent 1478513. ev. H. Gaskins, 
1207 Graham Bldg., Jacksonville, Fla. 

DEMOUNTABLE ATTACHMENT FoR TRACT- 
Whereby heavy articles may be trans- 
ported in the same manner as by a truck. 
Patent 1479422. J. F. Bailey, 819 Maple 
St., Columbia, 8S. C. 

Sipe FRAME BRACE AND RADIATOR SHELL 


| —Particularly adapted to a chassis structure 


INTERNAL COMBUS- | 


| Patent 





in which the motor is of the air-cooled type. 
Patent 1479734, V. W. Page, c/o Victor 
Page Motor Co., Melrose Ave., Stamford, 
Conn. 

IXXHAUST MUFFLER FoR Motor CARs— 
With means for reducing the back pressure 
upon exhaust gases passing therethrough 
1479714. F. J. Herdle, 1847 W. 
Huron St., Chieago, Il. 

VEHICLES—With shock absorbing means 
in the form of cylinders and coiled springs. 
Patent 1480279. W. B. MacLachlan, 3246 
2nd Ave., So. Minneapolis, Minn. 

CurRTAIN Swinc—Providing a hanging 
arm whereby the eurtain can be swung to 
leave an open doorway. Patent 1480493. J. 
Z. Benson, Box 43, Station “A”, Marshall- 
ton, Iowa. 





Designs 
DESIGN FoR A BUILDING TILE. Patent 
63264. Q. Monier, Box 411, Tueson, Ariz. 


DESIGN FOR A BATHING Sutr Case. Pat- 
ent 63496. J. Schacht, 54 E. 121st St., 
New York, N. Y. 

DESIGN FOR A CHANDELIER. Patent 63577. 
A. Miller, ¢/o Radient Lighting Fixture Co., 
33 Bleecker St., New York, N. Y. 

DESIGN FoR A TIRE TREAD—Patent 63578. 


L. G. Nassoiy, 921 Cleveland Ave., Niagara: 


Falls, N. Y. 
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Watch the radio columns 
of your newspaper for the 
big convention broadcast 
schedules. 


















eer with the Galleries 
en the Delegates March In/ 


‘ / / j | r) 
Ad fg ae V4 : No “influence” needed this the “favorite sons.” The sud- 
Y / / j 


f 


| | \ year for a gallery seat at the den stillness when the voice 
/ { /| big political conventions! of a great speaker rings out. 
<= Get it all with a Radiola The stamp and whistle and 
Radiola Super-Heterodyne Super-Heterodyne. shrill of competitive cheering. 
is the great Radiola for the big events Hear the actual nomination 
of summer broadcasting. Listen in, . ; 
at your office to the conventions and When the delegates march In of a president. 
the ball games. Take it everywhere. This symbol h ° b : . 2 
nnaete > AITERIINA—so greed tn an —their banners streaming; 
a handle to lift it S "Shgas ie ate _ when the bands play andthe _It used to be all for the dele- 
ane: Pomel wh Figs he . galleries cheer—be there with gates’ wives and the “big” 
Laon Ak Coane mek sohivee the “Super-Het.” Hear the folks of politics. Now it’s 
i ee ae Gs ed pros and cons as they fight for everybody. Listen in. 
selectivity! ° “ ” ° ° laa 
90 their way toa “platform” for Get it all with the newest 
i ree you. Hear the speeches for _Radiola. 
* 2 


External, rotating loop, easily assembled, larger 
than oad contained loop in Radioia Super- Led ’ e urse” 
Heterodyne, for extreme reception range. Th Radiol 
Oe OY Saad eres a a or evi 
Operates on Dry Batteries 


Radio Corporation of America There are many Radiolas at many prices. Send 
Sales Offices: for the free booklet that describes them all 
233 Broadway, New York 10 So. La Salle St., Chicago, Ill. 433 California St., San Francisco, Cal. 






RADIO CORPORATION OF AMERICA 
Dept. 126 (Address office nearest you. 
Gentlemen: Please send me your free Radio 


Booklet. 
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The Road to Home 


Though written faithfully, his letters from home seemed 
to have had a way of arriving at his hotel in one city just 
after he had Jeft for the next—and of never catching up. 

Three weeks passed—business conferences, long night 
journeyings on sleepers, more conferences—with all too 


little news from home. 
Then he turned eastward. 


In his hotel room in Chicago 


he still seemed a long way from that fireside in a New 
York suburb. He reached for the telephone—asked for 


his home number. 


The bell tinkled cheerfully. 
Its tone and inflection told him all was right with 
the world. She hardly needed to say, 
well—dancing right here by the telephone. . 
and mother came yesterday. 


him. 


to see you!” 


* 


His wife’s voice greeted 


“Yes, they are 
. . Father 
Oh, we'll be glad 


* * 


Across the breadth of a continent the telephone is ready 
to carry your greetings with all the conviction of the human 


voice. Used for social or business purposes, 
does more than communicate. 


“long distance” 
It projects you—thought, 


mood, personality—to the person to whom you talk. 





AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


BELL SYSTEM 


One Policy, One System, Universal Service 





‘Save Your Feet! 


Stop those aches and pains instantiy. 
else fails, let us tell you about our “ne 





many sufferers 


-_ Arch fapens Co., 


When al! 

metal’ 
Heetner Arch Support 
that bas brought joy to so 


Write today for descriptive 
folder and testimonials 


491 @. E. Taylor Bldg. , Louisville, Ky. 


Send y FREE BOOK. 
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AND WHEN“ 














Every fisherman should have it. Inter- 

esting angling hints. Tells what baits 
to use for every kind of fishing. 
Postal gets it! J 
SOUTH BEND BAIT CO. , 
1560 High St, South Bend, ind 
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For removing fins, 
form marks and all 
wali and ceiling ine- 
qualities on buildings, 
bridges, stadiums, 
etc 
Por suriacing Concrete 
Products and Blocks. 


For Foundries. 


For Railroads in re- 

moving rust and paint 

on iron and steel, steel 
and tank cars, and 








en Portable Surfacer and Finisher 
WITH ATTACHMENTS 


For cleaning con- 
crete, stone and 
brick buildings. 


For removing core 

sand and fins from 

iron, brass and alumi- 
num castings. 


For removing barna- 
cles from ship 
bottoms. 


For Oil Companies in 
removing rust from 
storage tanks, tank 


bridges. cars, etc., etc. 
Wilson Dam—Tennessee River 
THE CONCRETE SURFACING MACHINERY CO. 
1205-07 Harrison Avenue Dept. S. A. CINCINNATI, U.S. A. 








AMERICAN TEL. 


& Tet. 


Co. and Tue Concrete SurFACING MACH. Co. have 
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The Scientific American Digest 


A review of the technical and trade press, consisting of abstracts 
from leading articles announcing the newest develop- 


| ments in industry anal en gineering 


Exact references to the sources from which these abstracts and quotations are made follow 


each abstract, the numerals referring respectively to the 


volume, number, and pages occupied 


| by the original article in order that those who wish for further data may refer to the 


originals. Other digests 


appear 


elsewhere in this issue 





Electrical 


It has become increasingly evident during | 
recent months, says Hlectrical World, that | 
motion pictures have a utilitarian value to 
engineers as technical keys for unlocking 
|}many doors to increased efficiency in in- 
vestigation and operation. One of the most 
recent applications of such pictures is to 
record simultaneously the readings of many 
indicating meters. In machine or plant 
tests requiring the accurate and simultan- 
eous readings of many instruments much 
difficulty has been experienced because of 
the limitation of time, the number of read- 
ings required and the inaccuracy of readings 
made in a hurry by human observers. By 
the use of motion pictures it is possible 
to arrange the meters in a manner to ex- 
pose the dials to the camera and to obtain 
a continuous and accurate series of records 
which can be read and interpreted at any 
later time in a leisurely manner. In power 
stations, research and test laboratories and 
industrial plants this new tool for testers is 
sure of a welcome, and a little study shows 
a multitude of other engineering applications 
of a similar character where it can ad- 
vantageously by employed. 

Power Transmission Without Wires.— 
Commenting on the subject of the high po- 
tentials brought about in transmission lines 
by lightning discharges, E. E. F. 
of the General Electric Company makes a 
detour what he apologetically char- 
acterizes as dangerous ground—the fascinat- 
ing problem of power transmission without 
wires. The proposition contains some at- 
tractive figures. For example, the distance 
up to universal conductance all around the 
25,000-mile circumference of the earth is 


over 


only a few miles, while it is 3,000 miles from 
San Francisco to New York. The outer 
conducting envelope of the earth might be 


fed with electrical energy at any number 
of points where huge hydraulic power is 
being wasted and suitably tapped anywhere 
in civilization where it can be utilized. Im- 
mediately there flashes forward the great 
advantage of using in New York and Chi- 
eago the waste power pouring over Victoria 





Falls, Africa. Attractive the thought, also, 
to save millions of tons each year of the 
limited supply of the world’s coal. “Why 


There is a close 


subject of 


asks the dreamer. 
between the 


not?” 
connection 





| pherie high conduction and direct lightning 


not 


strokes. The desire is double-barreled—the 


first barrel 


phase, the highly conducting 
stream; the second is to point out how 
little we know of it. Who knows but that 
a study of the lightning bolt which travels 
miles through an insulating atmosphere may 
reveal a method of reaching the con- 
duction of the upper atmosphere? Stranger 
things have taken place in research. As 
practical matters stand now, A. B. Hend- 
ricks has reached two million volts in de 
signs of power transformers. How many 
more million will be 
a super-Eiffel Tower on a mountain 
through a captive balloon to a high 
| ducting layer? Incidentally, an oscillator at 
a half-million volts will send out luminous 
| conducting streamers longer than one’s arm, 
which waves around in the air and ends, not 
in a econduetor, but apparently in invisible 
nothingness. It is startlingly suggestive.— 
Electrical World. 

Swedish Method of Impregnating Tele- 
|graph Poles.—The spawn of the fungi 
| which produce dry rot in wood require for 
| their growth a suitable degree of moisture 
}and access to the oxygen of the air. Their 
|maximum development takes place at 18 
per cent of moisture in the wood, and the 
growth decreases at both a lower and a 
higher percentage. The top of a pole may 
|often get as wet as this, but it dries too 


interesting 


con 


Motion Pictures Aid Testing Staffs.—| 


is to bait an encouragement in | 
| the study of lightning phenomena in its most | 


| soon for 





Creighton | 


get to work. The 
bottom is apt to be constantly wet, but too 
wet for the fungi. But there is generally 
a point between these two parts at which 
the correct amount of moisture, 18 per cent, 
remains fairly constant, and this is the zone 
where the fungi do their “dirty work.” One 
apparently good way to get around this 
difficulty would be to fill this zone with 
loose stone. To do this would be merely to 
transfer the inevitable zone further down the 
pole. Tarring this part of the pole is un- 
satisfactory, for the tar does not penetrate 
the deep cracks as does creosote where im- 
pregnating has been done under pressure. 
In fact, tarring may hold water in, thus 
acting as a detriment. A new process has 
been used in Sweden during the past four 
years. The poles are charred with a special 
torch. This protects the surface, for there 
is no nourishment for the fungi in the char- 
coal on the surface. In addition, charring 
opens every crack that will ever open, and 
temporarily opens them wide. This permits 
spray to reach the interior of 
Later, they close, or partly close. 
charcoal, being porous, absorbs more 
than does wood, and this gradually 
soaks in and spreads. The method has been 
very successful in Sweden, Norway, Den- 
mark and Finland.—#lectrical World, 83:8, 
3 pp., ill. 
s 


the fungi to 


a creosote 
the pole. 
The 


creosote 


A Telephone System for Europe is a 
project that is now receiving considerable 
attention. No doubt the Europeans are in- 


spired by the excellent Bell telephone sys- 
tem which covers the United States with 
|}such thoroughness that one subscriber can 


jreach any 


subscriber, no matter what 
While admitting the 


other 
the distance may be. 
desirability of establishing a network of 
underground cables for international tele- 
phone services, it has been decided, for the 
present, to regard 1000 miles as the limiting 
distance for lines consisting of cables only 
and to employ aerial lines in cases where 
greater distances are involved. Repeaters 
of the vacuum tube type will be used on 
both aerial lines and on cables, and special 
consideration is to be given by the various 
administrations represented at the confer- 
ence to the regulations required to protect 
long-distance telephone lines from disturb- 
ance by electrie power transmission systems. 


| The appointment of a permanent committee, 


atmos- | 


| technical 


representing all European countries, for the 
purpose of maintaining continuous coopera- 
tion, and the establishment of a small per- 
manent secretariat to act on behalf of the 
committee and to facilitate the exchange of 
information, are other items in 
the recommendations of the conference. 


Piezo — Electricity of Rochelle Salt 


| Cryst 


/our 


necessary to reach from | 
top | 








the so-called 
which are nothing more 

erystals that display 
characterist#es. The ef- 
treatment of the erystal 


columns an account of 
“speaking” crystals, 
than rochelle salt 
strong microphonic 
fect varies with the 


and is very marked when the erystal is 
dried in aleohol and baked. For this pur- 
pose the erystal is dried in 90 per cent 


aleohol for 24 hours and in 100 per cent 
aleohol for about four hours, and then baked 
at 40 degrees C. for several days. A twist- 
ing couple about the principal axis excites 
the greatest electrification. A erystal on a 
phonographie record will generate several 


volts, with sufficient power to operate a 
large number of telephone receivers. As 
many as 200 receivers, each of 12,000 ohms 


impedance, have been operated from one 
erystal. By means of a vacuum tube am- 
plifier, very good transmission of speech may 
be obtained by using such crystals at both 
ends of a long as the sole transmitting and 
receiving apparatus. It is rumored that a 
loud-speaker based on these speaking crystals 
is soon to appear on the market.—Facts 
from Faraday Society Transactions. 
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SAVE MONEY 
SAVE BATTERIES 


With a Real Motor Generator Set 


OHIO ornenaror 


CHARGER 


With an Ohio Battery Charging Motor 
Generator, you can keep your radio bat- 
teries, or 3-cell automobile battery, up to 
highest efficiency with slight expense. Can 
not charge in wrong direction. Will bring 
back over-discharged or most badly sul- 
phated batteries. Operates quickly and 
charges in one-third usual time. 


Specifications 

Regularly designed for Radio ‘‘A’’ bat- 
teries, 6-10 volts, 3-20 amperes. 

We also make double voltage motor 
generators to charge ‘‘A’’ batteries at 6-10 
volts, 0-8 amperes; and ‘‘B’’ batteries at 
50-100 volts, 0-14 amperes. 

Fully automatic; needs no watching while 
charging. 

Ball bearing Ohio Motor and Generator 
will run quietly and smoothly thousands of 
hours without further oiling. 

Equipped with ammeter and rheostat to 
control charging rate. Long leads permit 
plugging in practically anywhere. 

Made of best materials; well finished; 
mounted on substantial base; weighs 60 Ibs. 

Regularly equipped with 110 v., 60 cycle 
A. C. Motor; 6-10 volt Generator. 


Satisfaction Guaranteed or Money Back 


Equipped for other service if desired ; 
prices on application. Try the Ohio Motor 
Generator Charger for 30 days. If it does 
not prove satisfactory in every way, full 
purchase price will be refunded. 


Write for full particulars 


THE OHIO ELECTRIC & 
CONTROLLER COMPANY 


5910 Maurice Ave. 


Cleveland, Ohio 
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LEARN WATCHWORK 35,VELRY, WORG 
AND ENGRAVING 
A fine trade commanding a good salary and your 
services always in demand or you can 

start in business for yourself. At 


BRADLEY INSTITUTE 





~ 7 2 The: greatest school for 
H - . watchmakers in the world d 
dress Horological Dept H, 


Braaiey Polytechnic Inst., Suerte, 
li., for our latest catalogue 














& INVENTIONS PERFECTED—MODELS MADE * 


Ina fully equipped machine shop 
Manufacture dies, tools, jigs, and fixtures 
of precision 
Let us manufacture and act as your factory 
B01 W. Grand Ave. 

we Chicago, Ll. 
Tel, Sup. 1819 












rse for men of ambition 
anc ‘d limited time. Over 400c 


Electrical : men trained Condensed 
uding 


ourse in Theoretical and Practical Electrical 
at ck ose- 


Engineering *<: 


subjects of Mathematics and Mechanica} Drawing taught by 
experts, Students construct motors, install wiring, test elec- 
trical machinery. Course complete 


n One Year 


a... in 1893. Prepare for your pro- 
fession in the most dutcrenthtig e ty in the 
world. Free catalog 





BLISS ELECTRICAL came 
105 Takoma Ave. Washington, D 
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General 
The Demand for Tacks has passed 


through periods of wide fluctuation due to 
changes in style and to new inventions and 
new customs. Some 30 years ago carpets 
were used extensively and the demand for 
tacks was heavy. The increasing use of 
rugs in place of carpets, however, caused 
a falling off in the tack industry. But rapid 
progress in the production of automobiles 
soon developed a new field for tacks. Varia- 
tions in furniture design constantly are 
eausing fluctuations in tack demand. The 
shoe industry always has been one of the 
chief outlets for tacks, but even here changes 
a variation in the number 
The rubber heel industry has 
average length of heel tacks 
50 per cent. General household 





nearly 


| demand for tacks has remained fairly con- 


| relatively 


| desirable 
'a few 


| ing plants. 


stant throughout the last 10 or 15 years, 
and this accounts for a surprisingly large 
proportion of the country’s production. The 
country’s tack supply is turned out by a 
few manufacturers, about 30 
plants, and the machines which are used are 
made by not more than three or four com- 
panies.—Iron Trade, 74:13, 5 pp., ill. 





Fuel Economizers are designed on the 
principle of admitting pre-heated air over 
the top of the fire. Usually these consist 
of some sort of a coil or box to be attached 
to the door of the furnace, on the inside. 
The air that enters them is heated by the 
fire before it issues through a number of 
small openings. Concerning devices of this 
sort the Bureau of Mines states that when 
coal is put on a hot fuel bed, and there is 
a rapid evolution of volatile matter, supple- 
mentary air is needed, and it might be even 
to keep the firing door open for 
moments to supply this air. It is 
coneeivable that such supplementary air 
might be more advantageously admitted 
nearer the surface of the -fuel bed in finer 
streams and pre-heated. In most firing, 
however, this condition lasts for a relatively 
short time during the whole 24 hours, and 
the Bureau believes that in most cases the 
efficiency would be reduced by much 
supplementary air rather than by too little. 
If there were any lack of supplementary air, 
it would be shown by the presence of carbon 
monoxide in the flue gases. Technical paper 
No. 303 shows that in tests made by the 
Bureau, the amount of carbon monoxide is 
extremely small, or none at all. The heat 
earried away by dry flue gases is an ap- 
preciable amount, so that if we add to these 
dry gases they can be expected to carry away 
considerably more heat. The Bureau states 
that it cannot advocate these devices, at 
least where applied to small household heat- 


too 


Carbon Monoxide Fatalities from Nat- 
ural Gas Heaters is the subject of an 
analytical study, made by the Bureau of 
Mines and detailed in Serial 2572. The 
Bureau has not found any case where fatali- 
ties have resulted from natural-gas heaters 
in which the heaters were connected to a 
flue or set in a fireplace from which the 
products of combustion could be carried off 
through the chimney to the outside. It was 
found that the rooms were, with one ex- 


ception, tightly closed, and in many cases 





| necessary if a heater is 


| 


| one should sleep in 
| any natural-g 


| heater is 


the cracks sealed up with weather stripping. 
It seems that even if a heater liberates car- 
bon monoxide, fatalities are not likely to 
occur if the heater is connected to a flue 
and one or more and windows are 
partly open. This precaution is especially 
allowed to burn in 
a room in which people sleep. In fact, no 
a closed room in which 
as heater is burning. In some 
eases the rooms were of large size, having 
more than 1700 eubie feet capacity. The 
fact that a. room is of large capacity does 
not ensure that all natural-gas heaters can 
be safely used in such rooms, unless the 
properly vented to a flue. The 
main glaring cause of liberation of carbon 


doors 


monoxide is due to excessive gas flows aris- 
ing from too large gas orifices. Adjustable 


orifices are dangerous unless limited to such 
a size that excessive gas flows can not be 
obtained even at the maximum gas pressure 
available in the locality where used. 


Automotive 


The Automotive Fuel Problem.—Recent 
advances in the design of gasoline engines 
have had fuel economy as the goal. It is 
quite possible that the engine of tomorrow 
will double the miles obtainable from a gal- 
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For longer, stronger 


getic. 


battery service 


LL dry cells are not alike. 
bias last longer. 
Regular jacks-of-all-trades. 


Colum- 
Intensely ener- 
Do 


everything, from firing engines to in- 
vigorating doorbells and tending fur- 


naces. 


energy when the circuit is open. 


Strong and quick to pick up 


Al- 


ways fresh, because they sell so fast. 


Economical too. 
teries if you insist on Columbias. 


You'll buy fewer bat- 
Great 


for radio dry cell tubes. 


Columbia Dry Batteries are sold by 
electrical, hardware, radio and auto ac- 
cessory shops, marine supply dealers, 
implement dealers, garages, general 


stores. 


Fahnestock Spring Clip Bind- 


ing Posts on Columbia Ignitor at no 
extra cost to you. 


NATIONAL CARBON COMPANY, INC. 


New York 


San Francisco 


Canadian National Carbon Co., Limited 


Factory and Offices: 


: for— 


Doorbells and buzzers 
Ringing burglar alarms 
Protecting bank vaults 
Calling Pullman porters 


Running toys 


Telephone and telegraph 
Lighting tents and out- 


buildings 


The Columbia Hot 

Shot steel case bat- 

tery defies water 
and weather. 











ilon of gasoline. This result can be accom- 
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Tractor ignition 
Starting Fords 
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Heat regulators 
Electric clocks 











Radio “A” Ses 
peices. feels 
couthasiA 
Ae ITOR | 
= ‘DRY CELL 
= BIA | For { 
| "Gnition, RADIO | 
: Y AND ALL 
~ee H | 
\ (== Fee — 
s ) Sea ze ( i Rtuiaaee 
hides % et 


NATIONAL CARBON COMPANY, INC. and other advertisers on this page have our endorsement. In dealing with them please mention SCIENTIFIC AMERICAN. 
































A 30° diameter Dings 
“High Intensity’’ Mag- 
netic Pulley remoring 
tramp ir 

of coal per 
Colorado F 
Co., Puebio, C 
Coal crushing machim- 
ery le protected from 
reakage and iron that 
is worth money is te- 
claimed. 






- — ~\\ | 
| 






























Y, 








—<Of dual service 


INGS “High Intensity” Magnetic Separators 
serve a dual purpose and hence are doubly 
} valuable in over 3000 industrial plants in which 
| they are installed. Not only do they reclaim metal 
from waste, thus taking profit from dirt, but they 
| protect the crushing and grinding equipment from 
stray iron that will cause trouble and expense un- 
less it is expelled. If stray iron is prevented from 
entering raw materials the finished product will be 
higher in quality and thus find a quicker and more 
profitable market. 


DINGS MAGNETIC SEPARATOR CO., 
709 Smith Street, Milwaukee 
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And GrindingMachinery. Too 


Hand in hand with development of Sterling Grinding Service for 
users of Sterling Wheels has beer the increased production and sale of 
Sterling Grinding Machinery. 

The Sterling line, known for so many years as absolutely dependable 
machinery now has the added benefits which are a result of our large 
and stronger organization. Supported by our broad grinding service 
policy you may well consider us as your source of supply for grinding 
machines as well as for grinding wheels. 

The Sterling line includes bench, floor, swing frame and wet tool 
grinding machines. Ali bearings made of the best babbitt metal, are 
self-oiling and dust-proof. 

The Cleveland Stone Company 
Artificial Abrasive Division 
Cleveland New York Boston 
Pactory: Tiffin, Ohic Office: Cleveland, Ohio 


STERLING ABRASIVES 





| without incurring any ill effects. 


| the title of a revealing article in The Auto- 


oe : 
Separate Ee See ‘phone book 
; for branches in 
bulletins | sUgH WGI New York. Den- | 
describe A lle Bln, fetroit. Chicago, | 





the body, or even the rear passengers. 
| curious to find many of 


| sweet 
| pare well with British cars as regards dura- | 


| England. 
| stallment 
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plished by (1) inereasing the compression of 
the fuel eharge and (2) by increasing the 
average percentage operating load on the 
engine. Although inereased compression 
ordinarily produces “fuel knock,” the suc- 
cessful development of “anti-knock” sub- 
stances within the past few years makes 
possible the use of very high compressions 
The per- 
centage operating load may be increased 
simply by the intreduction of more forward 
speeds of high gear ratio, actuated by suit- 
able automatic gear selectors. In this latter 
practice, Europe has been somewhat ahead 
of us for a number of years. In brief, then, 
it is entirely within reason to predict that 
by 1934 we shall have exhausted one-half of 
the petroleum available from wells. Our 
importations of oil will be of great magni- 
tude. A new and important industry, that 
of winning oil from shale rock, will be on 
a firm commercial basis. Automobiles, al- 
though more than double in number, will be 
much more economical of fuel and as a re- 
sult, the cost of operation per mile is not 
likely to be any greater than at present.— 
Tech. Eng. News, 5:1, 2 pp. 
Automobilism in the United States is 


car (see No. 1481). Here we get a look 
at ourselves as an Englishman sees ‘us, 
automotively, as it were; and the great ma- 
jority of aspects of American motoring seem 
to have pleased him. Referring to New 
York, after praising the “clean, smooth run 
ning taxis,” he traffic congestion is 
so severe that in the busy parts of the city 
during the daytime it takes longer to go 
anywhere by taxi than on foot. The traffic 
problem is serious but has been tackled in 
an admirable manner. Practically no 
walkers cross from side to side of the streets. 
Streets in New York and other large cities 
are generally very well kept. On the other 
hand there is liable to be very rough going 
due to repairs, raised tramlines and bad 
pot-holes. There is undoubtedly a_ better 
average surface than in English town streets, | 
except for certain bad bits which are so | 
bad that the springing on not a few British 
ears would be hard put to it to withstand 
them. All main roads in the East and 
Middle West are uniformly good. By-roads 
are generally bad. The marking of roads 
is well carried out as regards signposts. 
Service stations are generally neat and tidy. 
Most American black, and 
generally as a procession, they give the im- | 
pression of many hearses in a row. The 
average American car is powerful, quiet and 
running. The better class cars com- 





says 


cars are seen 


bility. The weather conditions are such that 
a car does not keep its looks as long as in 
The buying of cars on the in- 
plan is very common, and there 
are many banks which deal solely with such 
business. Here are a few brickbats, perhaps 
deserved ones; but nfany bouquets. 
Mudguard Efficiency.—By far the loud- 
est grumble which one hears about mud- 
guards concerns the edge of the wing round 
which mud creeps in considerable quantities, | 
subsequently to fly off and cover the’ sides of 
It is 
sven the very large 





| and expensive cars with singularly inefficient 


| of the metal over to form a trough which 





AND STERLING GRINDING MACHINES 


mudguards, and the point is that a very 
good guard can be made by curling the edge 


conducts the mud downwards beneath the | 
running board. There are four, possibly | 
five, British manufacturers who have adopted 
this device, and, incidentally, one of them | 
uses the same type of mudguard for the 
least expensive chassis produced. Not only | 
does this gutter prevent mud creeping round 
the guard, but it also stops the edge of the 
metal from splitting—Autocar (see No. 
1482.) 

A New Airplane Launching and Land- 
ing Device.—The chief advantage of 
commercial aviation is its ability to carry 
goods, or passengers at a greater speed than 
that afforded by the present methods of 
transportation. However, much of this ad- 
vantage is lost at the present time because 
of the time lost at the terminals in getting 
from the landing field to the city. As an 
example, a person coming into New York 
City by the air line would land at one of 
the fields near Garden City. He would then 
have about a two mile ride in a taxi to the 
nearest railroad station and a twenty mile 
ride by train to the city, thus losing most 
of the time gained en route. An interesting 
solution to this problem is offered by a 
Brooklyn, N. Y., manufacturer through the 
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Oil Engines mean 
Power Conservation 


ECONOMIES in production should be- 
gin at the power plant. Bessemer Oil 
Engines stop the leaks in power costs. 

There is no idle time in oil-engine- 
powered plants. You pay only for the 
power you use, and that power is clean, 
economical and dependable. 

As for a comparison between steam (or 
electric) power and Bessemer power; the 
figures will point out the savings that 
should be turned into added profits. Our 
engineers will be glad to go over your 
requirements with you. 


THE BESSEMER GAS ENGINE CO. 
14 York Street Grove City, Pa. 
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RACINE DUPLEX BAND SAW 


Another Racine cutting machine that will rave you time 
and material Saws anything —wood, soft 
metal, or steel. Easy to locats where you want it. 
Vibrationless, ball-bearing mounted wheels assure great 
accuracy — bla ast 
many times longer. A 
demonstration will con- 
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There is a Racine H. 


. metal cutting ma- 
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Write 
for literature 
RACINE TOOL & MACHINE co. 


Dept. B_ Racine, Wis., U.S.A. 
“STANDARD THE WORLD OVER” 














Sidney - Built 
Medium Pattern Lathes 


Made in both 3-step 
cone headstock and 
all-geared type at 
prices lower than 
you expect. Write 
for details. 


The Sidney 
Machine Tool Co. 
Dept. 1606 Sidney, Ohio 
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TRIPLEX— 


TRIPLEX 
Combination Bench Lathe, 
Milling and Drilling Machine 

The IDEAL Machine for Experimental Work 

Send for Circulars 

Manufactured by 


B. C. AMES CO. 


LEXINGTON STREET 


WALTHAM -3- MASS. 





Dincs Macnetic Separator CoMPANY, THE CLEVELAND STONE CoMPANY and other advertisers on this page have our endorsement. In dealing with them please mention ScIENTIFIC AMERICAN. 


~ 











ieee ee 





2 =hee £0 ~ me 2 ito oe 


~ 


nw 











JUNE, 1924 SCIENTIFIC AMERICAN 417 


development of a device for landing and 
launching airplanes in restricted areas. 
Briefly, the device consists of a flat, un- 
obstructed platform made up of wood floor- 
ing on a light structural steel frame-work. 
This platform is pivoted transversely in the 
center to aliow it to be tilted to any desired 
angle and is mounted on a circular track 
similar to a turntable or turret, allowing it 
to be revolved into the wind for the launch- 
ing or receiving of airplanes. The surface of 
the platform is fitted with various devices 
for slowing up the plane. The size of the 
platform is determined by the weight and 
landing speed of the planes it is to handle, 
the smallest dimeusions being about 60 feet 
wide and 175 feet long. Structurally the 
device is similar to other steel structures and 
offers no new engineering problems. Elec- 
trically and mechanically also it is merely a 
new application of old ideas. All the move- 
ments of the platform are made electrically 
and under the control of an operator located 
in a pilot house at one corner of the plat- 
form. All controls are in duplicate. The | 
platform is also completely equipped with | 
lights for night flying, including flood lights, | 
beacon lights and various signal lights.— 
Aviation, 16:12, 1 yp. 

Braking on Four Wheels conclusively 
proved its advantages from the standpoint 
of rapid deceleration in tests staged in 
Washington last week by the Washington 
Section of the Society of Automotive En- 
gineers working in cooperation with the 
Bureau of Standards, Of the fourteen ears | 
which participated in these tests, ten had 
four-wheel brakes and the remainder two- 
wheel brakes only. Tests were made at} 











20 and 30 miles per hour on dry asphalt | ; SA VAY 
paving, and at 25 m.p.h. on the same sur- Ht VR “SY \Y 
face washed clean and still wet. In the RCS SAA 
; . : at VAAQ\{‘ 
tests on dry pavement, the four-wheel brake : . = KQasK 


ears showed an average deceleration rate of 
20.9 feet per sec. per sec. as against 11.1 
per sec. per sec. for two-wheel brake cars. 
On wet pavement the corresponding figures 


were respectively 17.5 and 8.2 per sec. per : 

ve Haren! orm cote ve | 6A Growing List of Successful 
ping distance from an initial speed of 20 : 

m.p.h. the average figure for four-wheel : i ti 


brake cars on dry pavement was 21.1 feet 
and on wet pavement, 26.8 feet. Correspond- 
ing figures for two-wheel brake cars were 
36 and 53.3 feet respectively. 


DP gee sar patric ple: apdly peng oe The only method whereby you manufacturer. Tests of the bear- 
automobile engine continues to function has ee can judge the advantages of Tim- ings were made under actual oper- 
ee er te Bhindi at thea” de Gate ken Bearings in your product, with- ating conditions. In each case, 
ng ese Alay ne Rare Mie if out atest, is from the actual experi- Timken Bearings were then 
a eo Sean sapeeniaee ence of others. Below are listed adopted as standard equipment. 

3 eet, a dog was placed upon the 


only a dozen of the scores of success- Perhaps your bearing problem 


driver's seat, and the engine allowed to con- 





tinue running at an idling speed, which is +4 ° : : 

much slower than the average motorist ful Timken applications. They are differs greatly from any of these. 
et oe ot ee eee ee selected from widely different fields = Whether it does or not, Timken 
re minutes ote. py the oni as in order to indicate the breadth of industrial engineering co-operation 
ost consciousness and fell to the floor of the . : ° s ° ° 

car. An analysis of the air at this time Timken engineering experience. is available to you. A note on 
disclosed the presence of 1.3 per cent of ~ .$ ; j 
carbon monoxide, which is sufficient to cause & Each of these applications was your letterhead will put our entire 
unconsciousness and death in a few min- i worked out in detail with the experience at your command. 

utes. The automobile engine was allowed 

to run until it stopped from lack of air, 

which occurred at the end of two hours, The Timken Roller Bearing Company 

when the percentage of carbon monoxide CANTON, OHIO 


present in the garage atmosphere was indi- 
cated as 2.1 per cent, an almost instan- 
taneously fatal amount. The engine fune- A Few of the Many Successful Timken Bearing Industrial Applications 
tioned oe cee as long the dog retained Electric Motors I-Beam Trolleys Conveyors Reduction Gears 
consciousness, proving conclusively that the 

continued operation of an automobile engine § Mine Cars Cranes Machine Tools Loose Pulleys 

in a closed garage is no indication as to the Line Shaft Bearings Flour Mills Elevators Oil Well Swivels 
condition of the air and that the engine will 


continue to function long after the operator §& 

has lost consciousness. This experiment was ; 

conducted in a garage several times as. §& 

large as the average one-car garage and it. & 

is safe to assume that a dangerous concen- “ 

tration of carbon monoxide would result in 


a one-car garage in less than half the time! & 
recorded in this experiment. In other words, @ e © 
the dog would have lost consciousness in 
© 


about ten minutes after the starting of the 
1924, T. R. B. Co. 





engine, which would have continued running 
for about one hour. The Bureau of Mines | 
ealls attention to the great danger of any-| § 
one entering a closed garage for the purpose | 
of shutting off a running engine. This fre-| 
quently happens on occasions when a motor- | RAs 
ist starts his engine and leaves it running Be 
while he returns te the house for something Re ete 
he has forgotten. It is quite certain under | f& 
such conditions that dangerous concentra- 
tion of carbon monoxide will occur in a very 
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In efficient modern coal mine oper- 
ation, G-E mine locomotives are 
supplanting the plodding mule 


Good-bye, old mule 


A faithful old fellow, the coal 
mine mule; but expensive. He 
was slow, and required much 
attention; and his working 
life was short. 


Today a durable G-E loco- 
motive, with one operator, 
often hauls as much coal as 
three mules, with three driv- 
ers, used to haul. 


GENERAL ELECTRIC 


In 1892 a G-E loco- 
motive was placed in 
a large mine in the 
middle west. It isstill 
im service and has 
hauled more than four 
million tons of coal. 
Thousands of G-E lo- 
comotives are now 
serving mines and 
industrial plants. 
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is the usual reward if you can solder without | 


f you are building a radio-frequency ampli- 
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The World's Flexible Motor 


Distant seas and 
distant shores, 
strange lands and 
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curable at Ford 
service stations. 
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Get our catalog 
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short time if the garage is closed and when 
the motorist returns he is likely to en- 
counter an atmosphere sufficiently charged 
with carbon monoxide to render him uncon- 
scious in two or three minutes and to cause 
his death if he is not promptly rescued. 
Internal Losses in Motors vary with the 
speed and a large number of interesting con- 
siderations of this matter are discussed in 
Automotive Ind. (50:10, 3 pp.). A friction 
horsepower curve is obtained by “motoring” 
the engine by means of an electric dyna- 
|mometer, the torque on the field frame of 
| the dynamometer then indicating the friction 
torque. The test can be made in a number 
of different ways. Ordinarily the engine is 
completely assembled and is “motored” with 
the throttle wide open. The torque measured 





under these conditions represents both the | 


various mechanical friction losses and the 
so-called pumping losses. 
is meant the losses oceasioned by gas pres- 
sure on the piston contrary to its direction 
of motion. In order to eliminate the pump- 
ing losses in friction horsepower determina- 
| tions it is customary to remove the valves 
and valve plugs (if the latter are used) as 
well as the spark plugs. Atmospheric air 
ean then follow the motions of the pistons 
without appreciable resistance and _ prac- 
tically all pumping losses are eliminated, 
leaving only the losses due to mechanical 
friction. A very extensive series of tests 
was made on a Pierce-Arrow six-cylinder en- 
gine. The engine was “motored” both com- 
pletely assembied and with the throttle wide 
open, and with all of the valves and plugs 
removed from the cylinders. There was a 
material difference between the torques re- 
quired to turn over the engine under these 
two conditions, and this represents the 
torque due to the pumping losses. This dif- 
ference in torque amounted to 8.4 pound-feet 
at 470 r.p.m., 16.4 
r.p.m., and 29.5 pound-feet at 1700 r.p.m. 
It will be seen from these figures that the 
pumping loss torque is very closely propor- 
tional to the speed. It would appear that 
the flow of the charge through the carburetor 
is largely a streamline flow. 

The Trend of Automotive Advance is 
generally foreshadowed in the publication, 
{utomotive Industries. Most matters per- 
taining to the motor ear are discussed by 
the personnel of the industry one or two 
years in advance of their adoption. Theories 
are threshed out; experiments are described 
and interpreted; failures of specifie types of 
devices are detailed. In short, like all in- 
dustries, the automotive industry, with 
some regrettable exceptions, looks before it 
leaps, and the intelligent reader is placed 
in a somewhat similar position to get a 
forecast of what motor cars will be like 
a couple of years hence that a sitter-in at a 
tailor’s national convention would be to 
know whether trousers will or will not have 
cuffs in 1926. When it comes to the theory 
of design of this or that part of a ear, how- 





place of the whims that govern the choice 
of trouser cuffs. 





|} the non-mathematieally educated ash _ col- 
| leetor can follow it with vast satisfaction. 
In another publication, 
rather a different slant on some matters 
than one finds in the general press. For 
instance, the low-pressure tire seems to be 
regarded by some members of the industry 
as a by-no-means-sure-to-stick innovation. 
There is a feeling that this kind of tire was 
put on the market a little too soon, and 





overtaking the advance of the real balloon 


pound-feet at 1000 | 
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spray. It is claimed that this engine can 
be operated on any heavy fuel such as crude 
oil; that the engine can be idled for any 
length of time and that it will carry a full 
load immediatly after an extended period of 
idling. In external appearance this power- 
plant does not differ materially from the 
conventional truck engine. The individual 
eylinders have both the inlet and the ex- 
haust valves in the head, which are inclosed 
under an aluminum cover and operated by 
outside pushrods. The ignition chamber is 
arranged between the two valves. As is 
customary in engines of this type, the 
eylinder heads are cast separately. Starting 
of the engine is effected in two stages and 
usually by means of the electric starter. 
During the first stage the exhaust valves 
are lifted off their seats by means of a hand 
lever. The starting motor then cranks the 


By pumping losses | "#ine over rapidly and the flywheel ac- 


cumulates momentum. After a_ sufficient 
speed has been attained the exhaust valves 
are released by the hand lever, but they are 
prevented from closing entirely by small 
auxiliary cams. Not sufficient heat is de 
veloped by the compression during this stage 
of the starting operation to ignite the charge 
spontaneously, and ignition is effected by 
means of an ignition plug which carries a 
filament which is maintained in an inean- 
descent state by means of current from a 
storage battery. After.the first ignition the 
camshaft is shifted axially into its normal 
working position, whereby the auxiliary 
cams are put out of action and the current 


is eut off from the ignition plug. There 
after ignition takes place entirely auto- 


matically. The engine has four cylinders of 
substantially 5-inch bore and 7'-inch 
stroke, and is claimed to develop 50 horse 
power at 1000 r.p.m. The fuel consumption 
is given as 0.53 pounds per horsepower-hour. 

-Auto Ind., 50:10, 

Saving Helium for Dirigibles.—Since 
airships were first flown one of the difficul- 
ties encountered by every pilot has been that 
of keeping his ship at or near static equilib- 
rium or at a constant altitude. As fuel was 


| burnt out the ship grew lighter in weight 


ever, long study and trial tests take the| 


Reading of this sort is, | 
however, neither as exciting as reading a| 
Nick Carter novel, nor so elementary that | 


and tended to rise. This rise caused the 
ras in the cells to expand and sooner or 
— it was necessary to release gas in order 
to bring the lift of the contained gas back 
to equality with the weight of the ship. 
Pure gasoline consists entirely of hydrogen 
and carbon in several related combinations, 
but when it is burned, either in an engine 
or as a flame, the carbon combines with 
some of the oxygen of the air to form car 
bondioxide and the hydrogen, taking the 
other part of the oxygen, forms water. 
This water is at first in the form of a super- 
heated steam but quickly cools and appears 
as droplets of hot water on the walls of any 
long exhaust pipes. On any very cold morn- 
ing you may see its white plume at the ex- 
haust of every automobile muffler. The 
Navy has developed a method of condensing 
this vapor and thus obviating the necessity 
of eontinually valving off gas in order to 
compensate for decreased weight due to 
consumed gasoline. This apparatus occupies 
a space above the ear which is roughly a 


| five-foot cube. It consists of many small 
|aluminum tubes in which the exhaust gases 


Tires, one gets} : c 
| water which they contain. 
| 


that the dissatisfaction of some users of so- | 
called “balloon type” tires is in danger of | 


tire. If another year had been let pass be- | 
fore the new tires were put out, everything | 


would have been ready to “go the whole | 


hog” instead of making a compromise that 
is not nearly as satisfactory as the full 


balloon tire. Will the compromise tire} 


fatally injure the chances of the real bal- | 


loon? Some members of the industry seem 
worried. 

A Diesel-engined Motor Truck is now 
on the market in Germany. The engine 
works on the true Diesel cycle, using a com- 
pression pressure of slightly over 500 pounds 
per square inch, the fuel charge being ignited 
by heat generated by the compression of the 
air. No air compressor plant for injection 
purposes is used. There is an ignition cham- 
ber on top of the cylinder, in which a small 
quantity of the fuel ignites spontaneously 
and forces the rest of the fuel into the com- 
| bustion chamber in the form of a very fine 





are to be cooled and gradually give up the 
Running into 
a sump in the car this water will be pumped 
up into the ballast bags in the keel and thus 
balance the loss of weight due to the burn- 
ing out of fuel. The exhaust of a gasoline 
engine, in other words, discharges about 1.4 
pounds of water for each pound of gasoline 
consumed.—U. S. Air Services, 9:3, 2 pp. 


Metallurgy 


Oxygen-enriched Air in Metallurgical 
Work.—tThe first serious attempt to use 
enriched air in metallurgical work was that 
made by the Belgians at Liége in their small 
iron blast furnace. While the detailed re- 
sults of these experiments were not made 
available to the general public, and the out- 
break of the war put an end to the experi- 
ments, nevertheless a certain amount of 
information is at hand. The slightest intro- 
duction of oxygen into the air blast made 
itself felt, a fraction of 1 per cent overeom- 
ing detrimental effect of the moisture of the 
atmosphere. An increase of oxygen content 
from the normal 20 per cent up to approxi- 
mately 24 or 25 per cent made it possible 
to dispense with the hot-blast stoves and pro 
duced a higher grade iron. The second com- 
prehensive experiment in the use of oxygen 
in large-scale metallurgy took place some 
years ago just over the boundary line, in 
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Canada. It was an attempt made by a well 
known iron metallurgist of this country to 
produce ferrosilicon of high silicon content in 
a shaft furnace. A prominent metallurgist 
states that he does not believe the use of | 
oxygen is suddenly going to revolutionize | 
metallurgical practice. We are going to take | 
standardized apparatus, well known as to 
| peculiarities and of which we are completely | 
|}informed as to constants, and slowly and 
carefully and step by step, through the in- 
troduction of oxygen build up a set of ex- 
perimental data, revising our equipment as 
to details on the basis of our new knowledge 
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and, without appreciable break from _ se- Comprehensive Traveler's 
quence, develop from our present to the new Foreign Checks 
practice. There is, however, one important § 
co wo possibility = ponsinengras hi ee oad Banking Foreign 
ferrous metals that must not be overlooked, Service ee 
[PpER gTEek and that is in the preliminary roasting Currency 
| operations. It is believed that the judicious 
use of enriched air in roasting will greatly 
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Formed Roofing latte 
Roofing Terne Plates 


Tin Plate, Etc. 


Secure maximum rust-resistance from all sheet 
metal products by insisting upon copper-steel. 
Its excellence is a well established metallurgical | 
fact. The proof is conclusive. 


Keystone Copper STE is an alloy made by the addi- | 
tion of a certain percentage of Copper to well made 
Steel, thereby increasing ite lasting and rust-resisting 
qualities under actual service condition. Unexcelled for 
culverts, tanks, flumes, roofing, siding, gutters, spouting, 
and all exposed sheet metal work. Send for booklet | 
diving results of positive time and service tests. 

We manufacture Sheet and Tin Mill products for all pur- 
peses—American Bessemer Steel Sheets, American Open 
Hearth Steel Sheets, Keystone Copper Steel Sheets, 
Black Sheets, Special Sheets for stamping, Sheets for 
Electrical apparatus, Automobile Sheets, Deep Drawing 
Sheets; Apollo and Apollo-Keystone Galvanized Sheets, 
Corrugated Sheets, Formed Roofing and Siding Products, 
Culvert and Flume Stock; Long Terne Sheets, Roof- 
ing Terne Plates, Bright Tin Plate, Black Plate, Etc. 


AMERICAN SHEET AND TIN PLATE COMPANY, Pittsburgh, Pa. 


9 to 18-inch Swing 
List price $115 and u so! 
cording to size. hen | 


ready to buy send for | 
Lathe Catalog and prices. 
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| Corliss & Poppet Valve Engines 
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Bulletins sent upon request 


HE VILTER MFG. CO. 


899 Clea Street Milwaukee, Wis. 
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FROM ONE BLADE 
Yes, and more. That’s the 
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shave themselves. Old 
blades made sharper than 
new—in seconds, For 
all Safety Razors. uick, 
velvety shaves for life with 
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W.F.& John Barnes Co. | that sponge iron will probably be used ex- 


__1999 Ruby St, ROCKFORD, HLL. | tonsively 


| tent, and iron oxide sludge. The 


simplify the operation. It will suddenly 
lower the grade of self-roasting ores, thereby 
eliminating the use of external fuel, and 
should at the same time yield a more com- 
pletely dead-roasted product.—Jron Age, 
113 :12, 1 p. 

A New Process for the Production of 
Sponge Iron has been developed by the 
Department of the Interior, in cooperation 
with the University of Washington, as the | 
result of experimental work conducted dur- | 
ing the past three years at the Northwest | 
experiment station of the Bureau of Mines, 
Seattle, Wash. Sponge iron, because of its | 
porous structure and consequent exposure of 
an extremely large surface of metallic iron, | 
is especially adaptable to the precipitation 
of copper, lead, and other metals from their 
solution. The development of a process by 
which sponge iron may be made cheaply 
from iron ore and low-grade coal and after- 
wards converted into iron and steel products 
by treatment in the electric furnace would 
be of especial economic importance to the 
Pacific Coast region of the United States, 
a territory remote from the larger iron and 
steel producing centers, but endowed with 
cheap electric energy to take the place of 
the expensive coke that would otherwise 
have to be utilized in iron and steel pro- 
duction. On aceount of the removal of | 
oxygen from iron oxide ore, the structure | 
of sponge iron is very porous, an extremely 
large surface of metallic iron being exposed. 
As a result, sponge iron is an active reducing 
agent and precipitates metals from solution 
with greater speed than do the more massive 
| forms of iron, such as steel scrap and iron 
|turnings. The Bureau of Mines considers | 





for the precipitation of copper, 
lead, and other metals from hydrometallurgic | 
solutions. The many advantages afforded | 
by the use of sponge iron for this purpose 
should cause an expansion of processes in- 
volving leaching and precipitation. In the 
process developed by the Bureau of Mines 
and University of Washington investigators, 
almost any type of iron ore is satisfactory 
for the production of sponge iron. Experi- 
-ments conducted showed that similar results 
are obtained with magnetite, hard and soft 
hematite, limonite and sintered hematite. It 
lis probable that sponge iron will be made 
from such by-product materials as flue dust, 
| pyrite cinder, various slags of high iron con- 
Sureau of 
| Mines process consists in passing a mixture 
| of iron ore and coal through a rotating kiln 
heated at one end to a temperature sufficient 
































The following is reprinted, by 9 y a 
“‘Commerce Reports'’ issued by the U. S. 
Bureau of Foreign & Domestic Commerce. 


Provide Yourself wit 
Credentials for Busin 


Trips Abroad 


HE failure to provide themselves 


with proper credentials is ofte 
cause of vexatious delays and emba 


ment to American business men traveling 


in Europe. 
What these travelers seem to for 


that in leaving the United States they 
sever immediate contact with the highly 
developed channels of credit information 
to which they are accustomed at home 
and enter, to all intents and purposes, a 
new world where their identity may 
sometimes be established only with diffi- 
culty and delay. One brings the proof of 
his commercial character with him as a 
prerequisite to business. Its absence is 
unfavorably noted. 

Credentials that serve the purpose 
are those issued by the bank, or 
banks, through which the traveler 
finances, by chambers of commerce, 
and those from buyers or clients in the 
trade.” 


* KK * 


A Central Union Trust Company 
Letter of Credit constitutes a credential 
that immediately establishes the identity 
and responsibility of the holder. 


For their commercial requiremen 
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will be glad to furnish our clients with 
appropriate individual letters of intro- 
duction to our correspondents. 





ae qraer. "Mod to convert iron oxide to metallic iron, dis- 
at toe ction,” ‘Just like,» Darber | charging, cooling, and separating the sponge 
| iron from the residual coke and siliceous 

material on a magnetic separator. Details 

oe |. these experiments are given in Serial | 
SENSATIONAL SALE| 9 2578, which may be obtained from the De-| 
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Booklet ct Valoabi ‘ispewriter interme: Two New Alloys have been introduced 
|in aireraft engine construction by the En- 
| gine ering Division of the Air Service, Me- 
Cook Field. One is a light structural alloy | 


Personal Stationery ~ 93 per cent magnesium, 5 per | 


eent aluminum and 2 per cent zine, and is 
200 SHEETS and $ 22 | used for the crankease of a W-type aircraft 
100 ENVELOPES 


engine, resulting in *a saving in weight of 
Printed With Your Name and Address something like 200 pounds as compared with 
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booklet, State make of razor. 
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Clear, white bond paper, with envelopes to match. 
Your name and os printed in beautiful, rich 
blue ink, on both paper and envelopes, and sent 
to you postpaid, By 4 $1.00. (West of Denver 
and outside of U. S. $1.10.) If inconvenient to 
send the money, we will ship C. O. D 

Write name and address plainly. 

Money returned if you are not more than sat- 
isfied. Order today! 


ELITE STATIONERY COMPANY 
5074 Main Street Smethport, Pa. 


CENTRAL UNION Trust 


the aluminum alloy containing 8 per cent 
of copper, which was previously used. The 
other alloy consists of aluminum, copper, 
nickel and magnesium, and while the formula 
is not new, being of the duralumin class, 
the heat treatment has been improved and 
increased mechanical qualities secured as a 
result. One of the valuable properties of 








this alloy is said to be that it retains its 
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PRESSED METAL ENGINEERING 


CAN SHOW YOU LOWER PRODUCTION COSTS. 


Why not write a letter and establish a contact that may, 
in due course, prove exceedingly profitable to you? 


PRESSED METAL Service Counsel 


CAN REDUCE YOUR PRESENT SALES-RESISTANCE. 


Why not write a letter and establish a contact that may, 
in due course, prove exceedingly profitable to you? 


Little do you realize (we say it respectfully) what PRESSED 
METAL ENGINEERING has been able to do for some of the 
great producers in a wide range of industry. There are records of 
facts that seem almost like romance. There are intelligent NEW 
profits that can be made a heavy plus on conventional o/d profits— 
in your business. 


Might it not be worth some frank exchanges of correspondence, 
and perhaps some personal interviews, and then, perhaps, some 
radical revisions of thought and practice —IF it shows definitely 
enhanced dividends ? 


Pressed Metal means much more than simple 


stampings. Do you know HOW MUCH? 


LET US STUDY, WITH YOU, THE POSSIBLE BENEFITS THAT MIGHT 
RESULT FROM THE REDESIGNING OF CERTAIN PARTS 
OF YOUR PRODUCT. 


Write, on your letterhead, to any of the undersigned. The response will be 


prompt and candid. 


McDowell Manufacturing Co., Pittsburgh, Pa 
The Metal Specialty Co., Cincinnati, O. 

New England Pressed Steel Co., Natick, Mass. 
Truscon Steel Co,, Youngstown, O. 

E. R. Wagner Mfg. Co., North Milwaukee, Wis. 
The Youngstown Pressed Steel Co., Warren, O. 


The Acklin Stamping Co., Toledo, O 

The Bettcher Stamping & Mfe. Co., Cleveland, O. 
Boston Pressed Metal Co., Worcester, Mass. 
Detroit Stamping Co., Detroit, Mich 

Geuder, Paeschke & Frey Co., Milwaukee, Wis. 
Kales Stamping Co., Detroit, Mich 


The above concerns are working to broaden their industry by 
serving yours. They seek, welcome and pay for sound, practical 
suggestions covering new uses for PRESSED METAL. Write to 


them individually and ask them to study your product, or address— 


PRESSED METAL Extension COUNCIL 


27 QUINCY STREET, SUITE 1704, CHICAGO 
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strength at high temperatures, which is of | lists of by-products which unduly optimistic 


value because it is used principally for such 


promoters have emphasized, states W. W. 


parts as engine cylinders, pistons, cylinder | Odell, fuel engineer, Department of the In- 


heads and manifolds.—Auto Ind. 


Vanadium is one of the most useful | 


of the rare metals, states J. E. Conley in 
Bulletin 212, recently published through the 
Bureau of Mines. The chief deposits of 
vanadium, by far the most important in the 
world, are at Minasragra, Peru. In the 
United States the largest deposits are in 


San Miguel County, southwestern Colorado. | 


From 200,000 to 300,000 pounds of vanadic 
oxide is probably produced annually as a 
by-product in the extraction of radium. 
Vanadium is used chiefly in steel for pur- 
poses requiring great toughness and torsional 
strength, such as automobile parts, gears, 
piston rods, tubes, boiler plates, transmis- 
sion shafts, bolts, gun barrel, gun shields, 
and forgings that have to withstand heavy 
wear and tear. The vanadium content of 
such steels ranges from 0.1 to 0.4 per cent. 
Vanadium is also used occasionally in cer- 
tain tungsten alloys for making high-speed 
tool steel, as the introduction of a small pro- 
portion of vanadium reduces the proportion 
of tungsten required to give the alloys the 
| desired hardness and toughness. Vanadium 
differs from tungsten in having a beneficial 
effect not only on tool steel, but also on 
structural steel. It has been shown that 
vanadium does not form a double carbide 
with iron, but gradually takes the carbon 
from the carbide of iron until iron carbide 
ean not exist, if 5 per cent of vanadium is 
present, and only a vanadium carbide con- 
taining 15 per cent of carbon, is present; 
this constituent is constant, at least in tool 


steels containing 5 to 14 per cent of vana-| 


dium. Chrome-vanadium steels and chrome- 
vanadium molybdenum steels are the latest 


have gained an extensive market. Almost 
all these steels are made in the open-hearth 
furnace, chromium and vanadium alloys be- 
ing added shortly before casting. In their 


like chrome-nickel steels, but they have a 


steels made go into automobiles. Some 
manufacturers prefer them because of their 
greater freedom from the surface imperfec- 
tions, notably seams, which the steels that 
contain nickel are likely to have. Some 
chromium-vanadium steel, which is not face- 
hardened but has high resistance imparted 
by heat treatment, is used in armor plate 
of medium thickness. 


Mining 

Is the Coal Mining Industry Efficient? 
—As a rule the miner does not confine his 
efforts exclusively to shoveling coal. While 
he should be an adept in the use of the 
shovel, necessity demands that between fill- 
| ing suecessive cars, he vary his labor. Thus 
he drills holes, charges them with explo- 
sive, picks down coal, sets props and gobs 
refuse. This variation in employment ma- 
terially relieves his muscles and gives him 
a’ diversity of occupation to vary the 
monotony of shoveling. The miner and the 
management in most mines—and this applies 


working on tonnage—cooperate less effec- 
| tively than in most other industries. The 
miner fails to receive the necessary cars in 
which to load his coal. The men upon 
| whose labor the miner depends fail to co- 
| ordinate their work with his. Supplies are 
| not furnished him as needed. No instrue- 
tions are given him to assist him in per- 
| forming his work, nor—and this is of even 
greater importance—is any analysis made 
| of conditions and methods to find out how 
his work can be made as easy as possible. 
| Left thus without support the miner is 
rendered irritable. Beyond question this 





lack of coordination is one of the major 


reasons why the miner is habitually dis- 


earnings through failure of the management 
|to supply a needed mine car. These are 
some of numerous reasons given for the high 
eost to the user in a report on “Underground 
| Management in Bituminous Mines” made to 
|the U. S. Coal Com. 


| Economic Utilization of the Lignites of 
the Northwest, which comprises nearly 
one-third of the total solid fuel resources of 
the United States, depends upon the devis- 
ing of methods for the production of a 
maximum yield of solid salable fuel at low 
|cost rather than on the obtaining of long 


fon from one-fifth to one-third of his daily 


development in structural alloy steels that | 


physical properties these steels are much | 


greater construction of area for a _ given} 
limit. Most of the chromium-vanadium | 


to company or daymen as well as to those | 





| terior, in a report just made to the Bureau 
of Mines. Mr. Odell’s conclusions are based 
on the present state of industrialization of 
the great lignite producing States, North 
and South Dakota and Montana, which 
would not provide a market for the gas and 

other by-products obtained in the treating of 
the lignite. It is believed that the lignite 
earbonizer recently designed by the Bureau 

of Mines fulfils the requirements of the sit- 

uation, producing at low cost a fuel, in the 
form of lignite char, which has a heating 
value equal to the fine sizes of commercial 

anthracite and which ean be briquetted and 

compete with domestic sizes. Lignite con- 
tains more than 30 per cent of moisture ex- 
elusive’ of the water of decomposition 

formed when it is carbonized or burned. 

The heating value is approximately half that 
of good quality bituminous coal. Various 
processes have been proposed for treating 
lignite, some of which, it is claimed, will per- 
mit the recovery of a large yield of valuable 
by-products. Some promoters have gone so 
far as to promise the recovery of perfumes, 
dyes, and medicinal products, and _ they 
bolster their claims by drawing attention to 
what is being done with tar of various sorts 
in distant lands. To date these processes 
exist on paper only. It is a well known 
fact that carbonaceous materials, such as 
wood, lignite, coal, or the like, will yield, 
upon carbonization, a small percentage of 
condensable products—chiefly water and tar. 
The nature of the tars so prepared and the 
percentage yield is dependent to a certain 
extent upon the method of carbonizing and 
upon the temperature employed. This affords 
a fertile field, for promoters with a vivid 
imagination to work in. The Dakotas, 
Ce much of the lignite of the Northwest 
| 

| 

| 

| 





is found, are, however, sparsely settled and 
relatively undeveloped industrially, hence a 
high value cannot be placed upon the by- 
products, gas, tar, and ammonia, or upon 
the tar distillation products since they are 
remote from market. There are no refineries 
in the Northwest for handling or “working 
up” special products from lignite tar. Further- 
more, lignite tar is not the same as coal tar, 
jand therefore the crude products from the 
| distillation of the former are not necessarily 
identical with those from coal tar. Uses for 
lignite tar in large quantities at a price 
higher than its fuel value are yet to be 
found. In Europe some of the brown coals 
are of such a nature that they can be com- 
mercially briquetted without a binder after 
| crushing and drying the raw fuel to a mois- 
ture content of approximately 12 per cent. 
The lignite found in the Northwest does not 
readily lend itself to treatment in this 
manner. 


A New Coal Mining Method.—The coal 
strip-pit operator is taking a leaf from the 
ice harvesters’ book. He is “sawing” up his 
coal into long panels, 12 feet wide so that 
a few pop shots will loosen it in big lumps 
for easy and economical loading. This re- 
duces labor and powder costs and saves time. 
It increases the value of the coal because 
the fuel comes cleaner and with less slack. 
It also improves strip-pit practice in a va- 
riety of other ways. All this is directly 
creditable to the adaptability of a type of 
underground longwall coal cutter for open- 
cut mining. The machine, instead of lying 
in its normal horizontal position with its 
cutter bar extending outward, as for an 
undereut, is turned up on its edge with the 
eutter bar extending downward. Thus the 
machine performs the function of the ice 
harvester’s cross-cut saw. This new coal 
cutter is a longwall machine, turned up on 
its side, and mounted on a steel shoe or skid. 
When moving from place to place, the eutter 
bar is locked in line with the body of the 
machine. The lines to be cut are laid off 
lengthwise of the pit, and a hole is bored 








= : tage 3 -| every 50 feet ahead of the machine. In 
| satisfied with his life. A miner may readily | 2 


these holes pins are inserted, to which the 
feed chain is secured. The machine pulls 
itself along the chain on its skid, making a 
straight cut the full depth of the seam. Two 
men, a runner and a helper, handle the 
cutter. The helper’s chief duty is to shovel 
the cuttings away from the channel. In a 
pit which is 50 feet wide, four channels each 
150 feet long are cut by the machine 12 feet 
apart, and the machine handies the 600 feet 
of cutting readily in an eight-hour shift. It 
is thus able to keep well ahead of the load- 
ing shovel. T'wo holes are drilled in each 
12-foot block of coal, three to four feet in 
(Continued on page 422) 
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“Look, it glistens. 
Hold it, it’s heavy. Tap it, it rings.” 






















OU tell fine glass with your eyes, 
hands, and ears. In the light the 
bowl glistens with the rainbow’s colors. 
In your hand it is heavier than the 
common glass bowl. When you strike 
it, you hear a clear, bell-like ring. 
Lead, that dull, unattractive metal, is 
responsible for the brilliance of fine glass. 
Because the lead used in making the 
glass gives it the density necessary to 
bend or reflect light rays, the glass has 
the lustre and color that cheaper glass 
does not have. 


Lead makes glass heavy 

Lead also gives weight to glass. The 
piece of fine plain glass and cut-glass you 
pick up may be anywhere from 20% to 
50% lead. Table glass, such as tumblers 
and goblets, is from 20% to 40% lead. 
When it is struck, lead glass in most 
forms gives forth a musical ring that 
ordinary glass does not. 

Lead also gives the glass a softness 
that makes cutting and engraving 
easier and more economical. Despite 
this softness—because of it, in fact— 
lead glass retains its strength and offers 
greater resistance to changes of tem- 
perature than ordinary glass. 

How lead gets into glass 

To say that the glassmaker gets beauty 
by mixing lead and some other ma- 
terials sounds almost magical. Yet 
from the same lead that is used for 
water pipes he gets two powders, red- 
lead and litharge, by melting the metallic 
lead in furnaces where the molten lead 
is exposed to currents of hot air. He 
takes either the red-lead, or the litharge, 
and mixes it with silica sand, potash, 
saltpetre and other chemicals. Then he 
melts these all together and obtains the 
liquid glass from which various kinds of 
glassware are molded or blown. 

One glass manufacturer in a year used 
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200,000 pounds of lead. The entire glass 
industry takes about 14,000,000 pounds 
of the annual lead production in the 
United States. 

Lead makes glass an object of beauty 
and admiration. Both at home and on 
the street, lead, in spectacle and reading- 
glass lenses, aids the vision of many 
thousands. 





Under the lead-glass lens of the microscope the 
scientist segregates the germs that may cause sick- 
ness and perhaps death 


The astronomer searches the Milky 
Way with the powerful lead-glass lens 
of his telescope. The chemist and the 
biologist invoke the aid of the micro- 
scopic lens in which is lead. The photog- 
rapher and the motion picture operator 
with their camera lenses containing lead 
record the pictorial history of the world. 

In the millions of buildings that are 
lighted by electricity, lead in electric 
light bulbs is helping to make night as 
much like day as possible. The glass 
used in other ways for illuminating pur- 
poses is also generally lead-glass. 


Lead as paint 
EAD in glass is very bashful and 
conceals itself so that there is no 
visible sign of its presence. But in its 
more general use as paint, you can see 
it on every hand. As white-lead, mixed 
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with pure linseed oil, it protects such 
surfaces as wood from rot and decay. 
As red-lead it prevents rust from eating 
into and destroying 
iron and steel. 

For generations the professional paint- 
er has used white-lead to save the sur- 
face. From our forefathers’ time it has 
always been the standard for surface 
protection. Today owners everywhere 
realize that it is more economical to cover 
their property with “‘lead-in-oil” than 
to pay for the damage that the weather 
can soon do to unpainted surfaces. They 
believe in the phrase, “Save the surface 
and you save all.” 


the surface and 
“SES save l= ig Be ee 


Producers of lead products 


Dutch Boy white-lead is the name of the 
pure white-lead made and sold by Na- 
tional Lead Company. On every keg of 
Dutch Boy white-lead is reproduced the 
picture of the Dutch Boy Painter shown 
below. This trade-mark guarantees a 
product of the highest quality. 

Dutch Boy products also include red- 
lead, linseed oil, flatting oil, babbitt 
metals and solder. 

National Lead Company also makes 
lead products for practically every pur- 
pose to which lead can be put in art, in- 
dustry and daily life. If you want infor- 
mation regarding any particular use of 
lead, write to us. 

If you wish to read further about lead, 
we can tell you of a number of interest- 
ing books on the subject. The latest and 
probably most complete 
story of lead and its many 
uses is “Lead, the Precious 
Metal,” published by the 
Century Co., New York. 
Price $3. If you are unable 
to get it at your bookstore, 
write the publisher or order 
through us. 


NATIONAL LEAD COMPANY 


New York, 111 Broadway; Boston, 131 State Street; Buffalo, 116 Oak Street; 
Chicago, 900 West: 18th Street; Cincinnati, €59 Freeman Avenue; Clev veland, 
820 West Superior Avenue; St. Louis, 722 Chestnut Street; San Francisco, 
485 California Street; Pittsburgh, National Lead & Ui: Co. of Penna., 316 
Fourth Avenue; Philadelphia, John T, Lewis & Bros. Cc, 487 Chestnut St. 


, 
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from the free end. These are shot with six 
ounces of black powder each, the two holes | 
being wired together. The longitudinal cuts 
provide two additional free faces, so that 
the light powder charge is sufficient to crack 
off the coal, without materially shattering 
the lump. As a result the percentage of 
large coal has been increased from 12 to 15 
per cent and the cost of powder per ton has 
been cut in half. One keg of powder now | 
loosens 200 tons of coal, instead of 100 tons, 
which was all that could be obtained without 
channeling.—-Coal Age, 25:12, 2 pp., ill. 

Explosions of Coal Dust such as have 
eaused a toll of hundreds of lives in Ameri 
can mines within the past few months can 
be greatly minimized by proper rock dusting 
methods, states the Department of the In- 
terior, which recently commissioned George 
S. Rice, Chief Mining Engineer of the 
Bureau of Mines, to make a study of the use 
of these methods to prevent the propagation 
of coal dust explosions in European mines. 
The rock dust is spread upon the floor, roof 
and sides of passageways or placed upon 
specially constructed barriers, and when 
stirred up by the concussion of a local ex- 
plosion, forms a sereen which prevents the 
flame of the explosion from propagating be- 
yond the immediate area of origin. Stone 
dusting as a means of limiting coal dust 
explosions is made compulsory, by govern- 
mental regulation, in Great Britain, except 
in anthracite mines and in bituminous mines 
that are naturally wet throughout. A great 
many British mines of large capacity have 
used rock dust for more than ten years. 
The majority of British mines for the past 
four years and practically all mines for the 
last two years have been using stone dust. 
No coal-dust explosions have occurred or 
have been propagated in any part of a 
mine that has been thoroughly stone dusted. 
Although the Bureau of Mines has urgently 
recommended rock dusting, only a few oper- 
ators in the United States have adopted the 
practice. Operators of mines in southern 
Illinois that have installed rock dust barriers 
state that these have prevented many coal 
dust explosions from extending beyond the 
location of the barrier. Other operators of 
mines where disastrous coal dust explosions 
have occurred, in spite of precautions taken 
to keep coal dust thoroughly dampened, are 
now considering the adoption of rock dust- | 
ing. The cost of rock dusting in American 
mines per ton of coal produced is believed | 
to be much less than that of efficient water- | 
ing. This small cost is a low price for pro- | 
tecting human lives and for insurance | 





| 


| against disasters that involve heavy financial 


losses from the payment of death and in- 


| jury benefits and through damage to prop- | 


erty. Results of these investigations are 
contained in Bulletin 225, copies of which 
may be obtained from the Department of the 


| Interior, Bureau of Mines, Washington, D. C. 





Electrical Prospecting.—Discovery in 
Sweden of two new iron and copper sulfide 
ore fields, the deposits in which were totally 
masked or covered with glacial drift, has 
been accomplished since 1918 by prospecting | 
with electrical apparatus devised by Hans 
Lundberg and Harry Nathorst. These are 
the Kristineberg and the Bjurfors fields, 
both in the Skelleftea district, about 450 
miles north of Stockholm. The former was 
found late in 1918, and the latter in the 
summer of 1922. Since 1918 the method 
has been tried—successfully it is claimed— 
by a Swedish company at about sixty dif- 
ferent districts in Sweden, Norway, Finland, 
and Spain. Efforts to improve the method | 
have been made by the company, the Swed- | 
ish Geological Survey, and others. Briefly | 
it consists in observing the distribution of 
a direct electric current passed through the | 
ground, each of the two contacts with the 
earth being made with several metallic pegs 
conntcted with each other and driven in the 
ground several meters apart, usually in a 
circle. Potential differences established in 
the area between the two circular contacts 
are determined by means of a movable length 
of wire having a non-polarizing electrode at 
either end and a galvanometer in between. 
Points of equal potential may thus be lo- 
eated, and when mapped, the resulting con- 
figuration of;gequi-potential lines indicates | 
the presence of conducting masses beneath 
the surface. The work of Lundberg and | 
Nathorst is promising, marking as it does 








| material progress in the science of electrical 


prospecting. Another recent step has been the | 
extensive experiments of Schlumberger and 
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Sir Isaac Newton had difficulty in 
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make acceptable his theory of uni- 
versal gravitation. 

Some of Albert Einstein’s pre- 
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eclipse. Charles Lane Poor, Pro- 
fessor of Celestial Mechanics at 
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Einstein. 
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Kelly with the “spontaneous polarization” 
method of the former, which involves the 
study of electric currents originating in the 
sulfide orebodies themselves. This method 
is simple and easily used where conditions 
are right, but will hardly prove as widely 
applicable as the other methods discussed 
which involve the artificial creation of an 
electrical field—Hng. and Min. Jour. Press. 

“Stone Dusting,” the method employed 
in British coal mines to prevent the wide- 
spreading of mine explosions, has proved 
more effective than the watering methods 
relied upon in most of the coal mines of the 
United States, according to an official mis- 
sion from Great Britain which is now re- 
turning home after having spent several 
weeks in this country arranging for joint 
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research work with the Bureau of Mines, 
under a plan officially agreed upon by the 
British and American Governments. The | 
mission witnessed a series of coal dust ex- | 
plosion tests at the experimental mine of | 
the Bureau of Mines at Bruceton, Pa. | 
British Silkstone coal dust, similar to Pitts- 
burgh coal dust, was used, and the tests in- 
dicated that the British coal dust required 
about the same amount of inert or rock 
dust as the Pittsburgh coal dust in order to | 
prevent an explosion from starting; or, if 
an explosion of firedamp occurred, to pre- 
vent the explosion from propagating through | 
the agency of coal dust, this being the cause 
of all widespread coal mine explosions. | 
Meetings with mining men were held in 
Pennsylvania, West Virginia, and Illinois at 
which the members of the British ,mission | 
explained the method of rock dusting ; 

| 


used in Great Britain, where it is known 
as “stone dusting,” and where some collieries 
have used it for more than twelve years. Its 
use in Great Britain has been compelled by 
law in all naturally dry mines since 1920. 
Since that time, there have been no explo- | 
sions in thoroughly dusted mines. Except | 
for a few mines, rock dusting to prevent | 
coal dust explosions has not been used in 
the United States, although it has been 
strongly recommended by the Bureau of 
Mines. Watering or humidifying has been 
relied upon in the coal mines of this coun- 
try, but the numerous coal dust explosion | 
disasters of the past two years, some of 
which have occurred in what were considered 
well-watered mines, have caused mining men | 
to be suspicious of the efficiency of water- 
ing. Bureau of Mines officials state that | 
watering as a general method is a failure 
and they urgently recommend rock dusting. 
The method has several great advantages: | 
It does not have to be applied daily in every 
part of the mine as watering has to be; 
the dust is visible and the presence of coal 
dust can be observed readily, which is not 
true in a watered mine; and the lightness | 
of color of rock dust suitable for the pur- | 
pose improves the illumination of the mine 
passages and so tends to prevent many in- 
dividual accidents from haulage and danger- 
ous roof conditions. Many kinds of rock 
dust are suitable for the purpose, notably 
limestone and light-colored clayey shale free 
from flinty particles which would be un-| 
healthful to breathe. The Bureau of Mines | 
offers to assist mine operators in determin- | 
ing the suitability of material which may | 
be available for the purpose of rock dusting. 


Mechanical Engineering 

Spectral Analysis for Detecting Flaws. | 
—Increasing numbers of industries engaged 
in the manufacture of metal products are 
finding a valuable aid in the method of | 
spectral analysis of metals which they use, | 
and which has been developed to its present 
state by the spectroscopy section of the} 
Sureau of Standards. According to W. F. 
Meggers, head of this section, this system 
offers a more convenient and rapid means | 
of detecting impurities in metals than chem- 
ical methods. Two big New England firms, 
one engaged in brass and bronze manufac- 
tures and the other in silver, are making 
constant use of a spectrograph, a device 
which makes this detection of various chem- 
ical elements a simple procedure. Other 
firms in Cincinnat® Ohio, and Buffalo, N. Y., 
are using the same development. It was 
while the Bureau of Standards was engaged 
in researches in this science that a problem 
came up. A steamship had been lost by a 
boiler explosion. In such boilers there had | 
been placed a safety plug which was sup- | 
posed to melt at a certain temperature form- | 
ing one of the conditions preceding such an | 
explosive point. The “safety plug” had ap- | 
parently failed. “Why?” the Bureau was 
asked. The spectrograph revealed that 
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plugs which were supposed to be of pure tin 
contained a trace of lead, zine, and other 
metals in some cases, 
a temperature of 232 deg. C. The presence 
of lead or zine or other impurities caused 
the formation of a compound which required 
a very high temperature for melting. The 
reason was clear. Hence the spectrum 
analysis had been applied in a rapid and 
convenient manner, and an optical method 
could supplant a more complicated chemical 
test. Other experiments have proved this 
belief.—American Machinist. 


A New Development that has aroused 
shipowners in Europe—is the new Fottinger 


practical stage by the Vulean Works at 
Hamburg. It is claimed, perhaps rightly, 
that when a Diesel engine drives a propeller 
shaft through gearing in the ordinary way, 
this gearing is subjected to shocks which 
it is impossible entirely to eliminate, even 
if a flexible coupling is provided. The ar- 
rangement employed by the Vulcan Works 
is to interpose hydraulic coupling between 
| the engine shaft and the gearwheel. The 
whole of the speed reduction is effected by 
the gearing and not by the hydraulic coup- 
ling which merely serves to give complete 
elasticity to the drive and thus to prevent 
any trouble arising in the gearing itself. 
Several other advantages are claimed. When 
maneuvering, no compressed air is needed 





| couptings. The saving in weight is consid- 
|}erable as compared with the normal drive. 
The total machinery weight of a 9500-ton 
eargo ship equipped with two 2000 brake 
horsepower engines running at 285 revolu- 
tions per minute and driving the propeller 


ithe greatest interest among engineers and | 


system which has just been brought to a} 
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Pure tin melts at} 








| for starting the engine, since it ean run light | 
by merely discharging the fluid from the | 


shaft at 105 revolutions per minute is 717/ 


tons, against 1138 tens with direct-coupled 
|engines. For each Diesel engine there is 
an ahead and an astern coupling, the former 
being aft and the latter close to the engine. 
Between them is the pinion driving on the 
gearwheel on the propeller shaft. The 
Diesel engine shaft passes through the pin- 
|}ion wheel and is attached to one impeller 
in the ahead and one in the astern coupling. 
A second impeller in each coupling is keyed 
on to the shaft of the pinion wheel itself. 
When the engine has a drive in the ahead 
direction, the working fluid, which is lubri- 
eating oil, is removed from the astern coup 
ling, but the ahead coupling is full. The 
reaction of the impeller on the Diesel engine 
shaft, causes the impeller on the pinion shaft 


at practically the same speed, the slip being 
perhaps 3 or 4 per cent. It is not essential 
that lubricating oil should be employed as 
the working medium. In large installations 
it is proposed to have water for this pur- 
pose. The efficiency is higher than might 
be anticipated and amounts to 95 to 96 
per cent, according to the tests that have 
been carried out. For this reason it is 
claimed that the new system is superior to 
the electric drive where the overall loss is 
generally in the neighborhood of 12 to 15 
per cent.—Marine Engineer, 29:3, 2 pp., il. 


Machine Shop Chips.—Although the| 
production of chips is one of the chief con- 
cerns of the management of a machine shop, 
their disposal is ordinarily given but little 
attention. A visitor to a machining plant 
sees plenty of chips being made, but he 
usually is not shown what becomes of them. 
Naturally, since the chips are a by-product, 
and a rather undesirable one at that, the 
management is interested merely in getting 
them out of the way as quickly as possible. 
Large and progressive firms have in many 
eases built up systems and plants for hand- 


production basis, just as they do the work 
that they manufacture. At the plant of a 
machine tool company in Cincinnati, there 
is a chip handling plant that is quite up 
to date, and unique in some of its features. 
The functions of the plant are to remove 
the oil from the chips, to provide a storage 
space for each class of scrap and to facilitate 
shipment of the material. The structure is 
made of reinforced concrete and there are 
seven hoppers, each of which contains a 
different kind of material or grade of chip. 
The extracted oil is piped to the different 
oil filters and tanks. This cutting oil can 
then be used over again, and new oil is 
added to make up for losses. In addition, 
an antiseptic is put into the oil for the 
prevention of skin diseases that the op- 
erators of machine tools sometimes contract 











from cutting oils. The chip house will hold 


to rotate and thus drives the propeller shaft | 


ling their chips on what might be termed a | 
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a little over a carload of each kind of metal 
eut, and as soon as a carload of any kind 
has been accumulated it is shipped out. 
With the plant running at full capacity a 
carload might be accumulated in a month. 
A railway car is spotted beneath the hoppers 
on the track and the chips are dumped into 
it. What becomes of them after they are 
placed in the railroad cars is largely a 
matter of conjecture, as they are sold either 





to dealers in scrap material or directly to 
foundries and steel mills which have need | 
for them and means of consuming them after | 
they have been compressed.—American Ma- | 
chinist, 60:10, 3 pp., ill. 


Industrial Progress 


Mariemont, an interesting example of 
modern town planning and development, is | 
now under construction just outside Cincin- | 
nati, Ohio. The completion of this town | 
will achieve the goal of years of careful | 
thought and planning on the part of Mrs. | 
Mary M. Emery of Cincinnati and Charles | 
J. Livingood, manager of Mrs: Emery’s ex- 
tensive properties. Mrs. Emery is to spend | 
millions for the establishment of this mod- | 
ern community to promote the happiness 
and contentment of citizens of moderate cir- | 
cumstances and to provide, within their 
means, the conveniences and necessities of | 
life consistent with present-day American 
standards of living; only a minimum prop- 
erty rental will be charged, which will be 
just sufficient to pay a moderate return 
upon the capital invested. The development, 
comprising some 365 acres, will be provided 
with complete underground utility systems of 
the most modern and approved types. There 
will be about 11 miles of improved streets, 
paved in accordance With the best practice. 
Homes for a population of more than 7000 
people will be provided by constructing 
houses of various kinds, such as apartments, 
group houses, and semi-detached and de 
tached houses. There will be ample oppor 
tunity for amusement and recreation, educa 
tion and worship through the establishment 
of parks, playgrounds and athletic fields, 
schools and churches. <A _ feature of the 
town will be its attractive Town Center and 
Village Green, situated at the convergence of 
several important thoroughfares. About the 
Town Center there will be numerous public 
buildings and business establishments, in 
eluding a town hall, library, community club 
house, hotel, theater, post office, bank, 
stores and business offices, and a_ public 
market place. Industrial sites with excel 
lent railroad facilities will be available. The 
industrial area, when completely developed, 
will provide employment for 3,000 to 4,000 
workers.—A merican City, 30:3, 5 pp., ill. 

A New Method of Cleaning Castings, 
successfully experimented with at the Erie, 
Pa., foundry of the General Electric Co., 
was described by Carl B. Lockhart of that 
plant in a talk before the members of the 
Pittsburgh Foundrymen’s Association. He 
reported not only a considerable saving in 
labor, but also of time, since the method 
briefly is that employed in hydraulic mining, 
and a casting which would require a day’s 
time of two men to clean by hand, has been 
done, the speaker stated, in 30 to 45 min 
utes. Dust, that makes cleaning room work 
so unattractive to the workmen, is elimi 
nated and apparently the possibilities of the 
method have only been seratched. A centrif- 
ugal pump boosts the water pressure from 
100 pounds to 250 pounds and delivers about 
256 gallons per minute. It was necessary 
to dig a sump and to connect it to the sewer 
system, to dispose of the excess water. A 
Monitor turret type nozzle, with three- 
quarter inch tip, similar to those used on 
the decks of fire tugs, was adopted, mounted 
on a three inch standpipe, the piping from 
the pump to the nozzle being three inches. 
The operator stands just outside the room 
and heavy plate glass windows in the walls 
just above the nozzles permit him to look 
into the room to watch the progress of the 
work. A small one-half inch pipe with holes 
drilled in it is installed just above these 
windows, so that the operator can wash 
them off from time to time as they become 
covered with dirt during the washing opera- 
tion. All of the waste material is washed | 
down the sewer, which never becomes clogged, 
and the cost of handling is thus eliminated. 
The sand, gravel and coke:which remain be- 
hind are used over again. This washing 
process has eliminated all of the dust usu- 
ally seen in a cleaning room where large 
eastings are cleaned and makes it a des‘rable 
place in which to work.—/ron Age, 113 :13, 
2 pp., ill. | 
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The Advantages of 
Enclosed Speed Reducers 


The enclosed speed reducer has many decided 
advantages over the old fashioned method of 
obtaining speed reduction. 


1. Pulleys, exposed gears, belts, ropes, chains and 
their constant upkeep expenses are eliminated. 


2. Greater power efficiency is obtained. 


. 


Require much less space than other devices nec- 
cessary to obtain equal reduction. 


4. Conform to present day safety laws. No chance 
of injury. 

5. All gears are enclosed, operating in an oil bath. 
No attention needed other than oiling. 


6. Not affected by abrasive dust, grit or adverse 
atmospheric conditions so destructive to other 
types of transmission equipment. 


~ 


Decreased cost of transmitting power with a 
reduction in speed as compared with other me- 
chanical methods. 


These are the more general advantages. Space 
prohibits listing the many specific advantages 
obtained by individual users. We will be glad 
to give you more detailed information on Jones 
Speed Reducers as applied to your individual 
problems. Your request will have the immediate 
attention of our engineering department. 


W. A. Jones Foundry & Machine Company 


Main Office and Works: 4407 West Roosevelt Road, Chicago 
Branch Sales and Engineering Offices: 


New York Pittsburgh Cleveland Buffalo Milwaukee 
Church and Murray Sts. Union Trust Bldg. 226 Superior Ave., N.W. 184 Main St. 425 E. Water St. 








Jones Speed Reducer driving Coai 
Feeders in By-Products Coke Plant 
Motor speed 1160 R. P.M. Final 
speed 35.1 R. P. M.—ratio 32 to 1. 





Transmission Service 


N addition to spur and 
worm gear speed re- 
ducers, we manufacture 
a complete line of powcr 
transmission appliances— 
hangers, pulleys, coup- 
lings, pillow blocks, fric- 
tion clutches,ball-bearing 
loose pulleys, safety col- 
lars, etc. 


The service of our en- 
gineers is at your com- 
mand. Their experience 
may prove very heipful. 
We will be glad to have 
you write us. 


etn, 
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COHE good looks of The 
Florsheim Shoe is more than 
a surface finish—it endures— 
it is the outward expression 
of the genuine quality within. 
Most Styles —TGen “Dollars 
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One of Gwo Flundred Styles. 


‘Booklet of Styles on “Request. 


‘THE FLoRsHEmM SHOE COMPANY 
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“NC ext to 
myself 
I Like 
'B.V.D.’ 
best’’ 


“B.V.D.” 
Union Suit 
Patented Features 

Men’s $1.50 the suit 
Youths’ 85c 


“B.V.D.” 
Shirts and Drawers 
85c the garment 
Men's “B.V.D.”"’ Underwear 


in Fancy Materials at 
Various Prices 





There Is Only One “B. V.D.’’ Underwear 
It Is Always Identified By This Red Woven Label 


MADE FOR THE 
IBV. D,| 
BEST RETAIL TRADE 


Trade Mark Reg US Pat Of and Foretgn Comuntrees) 











For its cool comfort, long wear, and fa- 
mous fit, “B.V.D.” is everywhere the 
under wear of men who demand these un- 
varying qualities in their undergarments 


The B.V.D. Company, Inc., New York 


Sole Makers of B. V.D.”"’ Underwear 
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The B.V.D. Co. , Ine. 
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The Criminal as an Inventor 
(Continued from page 377) 


over the entire sheet. An astounding sight 
| greeted the gaze of the officials,.for where- 
ever the man had written in spittle with his 
pen, the words and letters stood out clearly 
in black and could be read as easily as any 
other writing. 

This method is not on the official roster 
unknown to our letter inspectors in the late 
war until a friend of this writer bore the 
secret to headquarters. 

Mention of this affair brings to remem- 
brance the fact that convicts have been mas- 
ter inventors of seeret methods of communi- 
eation and of smuggling, some of their prac 
tices and codes being of the most ingenious, 
complicated and surprising kind. But this 
matter has been treated at length by others 





was forbidden among prisoners. 

Another type of invention to which the 
criminal has devoted unremitting attention 
for centuries is the secret door or magical 
eabinet. The reader must 
no castle of old-fashioned romance was with 
out the former and that the latter has been 
widely employed by conjurers and spiritists. 
Since such products can hardly have had any 
| lieit use to begin with, their attribution to 
| cringinal origins is almost automatic. <A 
single anecdote will serve to illustrate the 
uses to which magical cabinets were put. 

In the fall of 1879 a most distinguished 
looking gentleman, somewhat far advanced 
| down the slide of life, to judge by his snowy 
| hair and silvery beard, arrived at the Hotel 
——. in Naples. With him came a bat- 
tery of large trunks and, what was more to 
the esthetic eye, a most prepossessing dam- 
sel—tall and stately and ripe to opulence. 
| The gentleman announced that he was Eng- 
| lish and permitted himself to be called 
| milord, though some thought there was a 
Teuton burr in his consonants. The lady 
was his niece and occupied a room adjoining 
| that of milord, which fact is important to 
| the unfolding drama. 
The newly arrived couple had no sooner 
got their trunks opened than two large cab 
inets appeared in the shape of moderately 
high desks with drawers below and a tablet 
above that was pulled down for writing, dis- 
closing other smaller compartments and 
drawers. Whoever has meandered through 
the neo-antique shops must be familiar with 
these contraptions. As soon as these affairs 
were unpacked, milord pushed one of them 
through into his niece’s room, pulled out a 
small drawer that was fitted with lock and 
key, passed his arm back until it must have 
struck the back and then carefully moved the 
| cabinet over, with its back against the door 








his 
| by way of the hall, he placed his cabinet in 
| a similar position against the door, pulled 
| 


| time been closed. Going to own 


out a drawer corresponding to that he had 
| drawn in the opposite room and made some 
| marking on the door with a pencil. This 
done, he drew his cabinet away again, cut 
a piece out of the thin panel of the door 
with an auger and a jigsaw, and put his 
| eabinet back into place. 
| <A few days later, after the 
had satisfied the host of their superior breed- 
ing, a thing not difficult to do, if one have 
the ready bank notes, the milord Inglese 
stopped in to visit Amalfi, the principal jew 
eler of the place. He went over the jeweler’s 
stock with fat superciliousness and wound 
up by buying a searf pin for a thousand 
franes. He paid in cash and asked that the 
trifle be sent to him at the Hotel Geneve. 

| A week later he appeared again with a 
most beautiful jeweled and enameled watch. 
Could Signor Amalfi supply the missing 
stones and repair the injured enamel? In- 
deed he could, as well as any man on this 
rich round ball. So the watch was left and 
soon thereafter called for. 

| On the occasion of this third visit, milord 
looked over a good many precious trifles, 
bought a bauble or two and remarked cas- 
ually that his niece had become engaged and 


of diamonds, which was to be her gift from 
him. Could Signor Amalfi recommend the 
best jeweler. And Amalfi, quite up to human 
expectations duly and fluently recommended 


himself. So saying he brought forth from 
his safe a collar and necklace which had 
| just been bought from the unfortunate 
| Princess di Pasto for a ridiculously small 
;sum. The thing was readily worth 600,000 
| franes. But, under the circumstances, 450,- 
1000 would fetch this marvelous 


that he must go to Paris and buy a string | 
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Milord examined it critically and went away, 
saying that he would consider. He really 


| had fancied something more expensive for 





of secret communication methods and it was | 


and I have not space to go into details here. | 
The art of hidden communication reached its | 
height, to be sure, in the days when talking | 


| ealling “Unele! 


remember that | 


his beautiful niece. 

Poor Amalfi sat in the brine for several 
days before milord deigned to put in an ap- 
pearance again. This time he had made up 
his mind to take the thing. After all, it was 
money enough to spend on a woman’s throat. 
Sut he would have to arrange to bring the 
money from his bank in Rome. That would 
take four days. So then! Let Amalfi bring 
the trinket to the Geneve at 11 o’clock on 
Saturday and all would be well. But the 
whole business must be a secret from the 
niece. She must under no circumstances see 
the necklace or suspect the jeweler’s mission. 

On Saturday Amalfi appeared and was 
ushered up to the room of the milord with 
vast ceremony. He found his distinguished 
client waiting for him. They sat down at 
once and the diamonds were passed over to 
milord for a last inspection. He had them 
in his hands, passing a critical eye upon 
them, when there came a light tapping on 
the door and a@ musical young woman’s voice 
Unele!” 

Milord spun about in a twinkling, tossed 
the diamonds and their case into a drawer of 
the cabinet, beside which he had been sitting, 
took a key from his pocket, ostentatiously 


| displayed it to Amalfi and locked the drawer. 


connecting the two rooms, which had mean- | 
room | 


newcomers | 


He was none too swift, for the resplen- 
dent niece opened the door without further 
ceremony and came into the room announc- 


ing that milord’s tailor had been waiting 
some time in the other room and was fum- 
ing. 


With a wink at the jeweler, who bent a 
favoring eye upon this young charmer, milord 
remarked that his niece would entertain 
Signor Amalfi while he .went to appease the 
tailor. 

The jeweler and the beauty sat and chat 


ted. They chatted of this and that. They 
waited. They grew a little restless. The 
lady relieved the situation with slight co 


quetries which rallied the flagging patience 
of the jeweler. Again they chatted and once 
waited. At last the girl grew impa- 
tient, said that the tailor was an old bore 
and went to summon her uncle. 

Signor Amalfi waited alone now. He 
waited an hour. Then he summoned the 
hotel proprietor, who assured him that he 
had milord go out with a gentleman, 
and milady afterwards, evidently in 
quest of her uncle. Amalfi mentioned the 
necklace and indicated that he had seen the 
thing locked into the drawer of the cabinet. 

The landlord threw up his hands in horror. 
What an absurd fear of Amalfi’s! Why 
these people were finer than spun gold. It 
was the way of great folks like these to be 
forgetful. No doubt, milord had gone off on 
some tangent and his niece was seeking him. 
Let Amalfi contain himself. Besides, weren't 
the diamonds locked in the drawer. 

Content once more, the jeweler relaxed on 
a couch and waited, the hours passed; then 
the day. At nightfall he would be put off 
longer. Let the Englishman like it or 
not, he would not go home without his dia- 
monds and he must go home. He'd break 
into the cabinet and if milord wished to sue, 
let him try it. 

A poker was procured and the drawer 
broken open. There lay the jewel case, leer- 
ing open with its satin throat. But the dia- 
monds ? 

Milord had merely stepped around into his 
niece’s room, pulled out the trick drawer 
there, reached in, taken the diamonds and 
gone upon his way. And the beautiful niece, 
having allowed her dear uncle to catch the 
boat, hurried after him and took a train 
going in the opposite direction. All her ef- 
fects and his, excepting some empty trunks, 


more 


seen 


soon 


| had been previously removed and there was 


| nothing 








creation. ! actually in use. 


by which to trace these cabinet 


thieves. 


Taking the Stenches Out of 
Industry 
(Continued from page 379) 


that a cubie foot of the carbon will take 
up, the distillation temperatures necessary to 
recover it from the carbon, and like factors. 

Sut the largest installation for this purpose 
handles only about 4,000,000 eubie feet daily, 
where a garbage reduction plant for a big 
city would require the handling of twenty- 
five or even a hundred times the volume of 
gas. 

The largest gasoline-recovery plant uses 
from nine to twelve tons of the carbon in 
three different absorbers, only two of them 
working at a time, while a third is being 
distilled, so really only six or eight tons are 
At that rate, a big garbage 


In dealing with them please mention SCIENTIFIC AMERICAN. 




















cp SEIS 08 peed 


JUNE, 1924 SCIENTIFIC AMERICAN 427 





reduction works would need towers contain- 


Magnified ing a good many tons of the cocoanut char- 
r coal, a considerable investment. However, 
225 Diameters Dr. Chaney says that when the chemist 


i a0a Bee This is what the tip of knows the “stench load” factor of this par- 
q We a fly’s leg is like when || ticular nuisance, probably he can so arrange 
- c 7 seen thru the his carbon sponge that smaller quantities of 
} earbon will handle larger volumes of gas, 
: je Ul j being arranged so there is more exposure 4 
tra @ns& |) surface. e / 

| The cost of the carbon sponge is not so . / 
e serious as certain other factors. Once 
I1crosco e bought, it can be used over and over, but if 

power must be used to force several hun- f 
! 


dred million feet of garbage gas daily through (J 





At last the high powered microscope is || an absorbing system, at high pressure, even 
within the reach of all who | if it can be done as cheaply as two cents g 
wish to study, observe and ex- $ 50 per thousand cubic feet per day, the power 
periment with the vast world aaa || charges would come to several thousand dol- 4 
of minute objects that are in- = || lars a day, which is too expensive. 'There- 


visible to the naked eye. A re- | fore the engineering design must be worked 


markable discovery enables us Cute Gui | out with a view to keeping the power re- 
to manufacture the Ultralens Prepaid | quirements at a minimum. 

Microscope (magnifies 225 diameters) for | The bare suggestion that offensive odors 
one-eighth the usual cost. ean be eliminated has aroused great interest 


’ among manufacturers in the stigmatized in- 
Easy to Use! 


dustries, indicating a willingness to make 

2 - | their plants inoffensive as soon as science 

Any amateur can immediately start using || shows how. But at present the chemist, sur- 

his Ultralens to examine the edge of a razor, 
the mesh of a cotton shirt, the bacteria in 


| rounded by eager questioners who want to} 

- . meal . | know what can be done in this case or that, | 

dirty water. No technical training required 
yet hundreds of scientists 


asks for more time to get facts like those | 
and teachers are using this || Of the stench load, the power cost of handling | 
instrument today. It is at || gases, the kind and quantity and absorbing | 
once interesting, instruc- || capacity of carbon for different purposes, 
tive, and scientific. Gives h bl ri " 
enormous magnification and || 29d other problems that require further re- 
perfect definition. search. 
Instead of burning or rendering garbage 
M . hte ge : “Sees 
COMPACT an Italian scientist, Dr. Giuseppe Beceari, 9 
The Ultralens Microscope || simply calls microbes to the colors and lets W iy 
Bersine cue with fail wwe || them make an odorless humus for the gar- arerman s$ 


structions that anyone who || dens out of kitchen leavings, stable manure, | 


can read can understand. || ]awn clippings, fallen leaves, animal ear- | 
Leiect of 18 apd 38°5 || causes ad other wastes found in the ewrare| POON LEE 


















at $1.50 each. ean. Fermentation does the work inoffen- 
sively. The fats and tankage are lost, to be (Patented) 
ORDER TODAY sure, but something useful is left neverthe- 


; The exact length, 
Follows the principle of mga Bes tt 


human breathing—inhales of channel ways and 


Order direct from this advertisement and get your || Jess, where incineration destroys everything. 
Ukralens Microscope now. Fully guaranteed. jes" ® ’ : 
however, you desire more information before = It is an improvement on the farmer’s 
chasing we will gladly send free descriptive catalog. || manure pit and the compost heap in your or 
° ting . s was scientis- 
SCIENTIFIC APPARATUS CORP. backyard where you pile grass clippings and air and exhales ink in exact So ager oe: armen a 

D 102 MILTON, PA. leaves to rot. Dr. Beceari first worked it | ° h ed d ca A. R 
7. “ out for Italian farmers, and the ries in| proportion to the spe an the aterman Ke- 


was adopted by municipal authorities in pressure of the writer — search Laboratory. 


a that country eight or ten years ago. Coal is | ‘ 
never too much, never too little. 














too expensive in Italy for either incineration | 
or reduction, and dumping garbage in such | 
a crowded country involves expensive haul- ’ : 
ing. So the Beccari system, successful there, Waterman S Spoon Feed is the only soundly 
is now being demonstrated in France, Eng- scientific fountain pen feed made — the only 
land and this country. | é 

By this system, the garbage carts back up one that holds in perfect control the flow of 
to a Beccari “zymothermiec cell” and dump : 
their contents until it is filled. This cell is ink from the barrel to the point of the pen 
Beceari’s invention. It may be any size without ski ; ; 
from one cubie yard up, but for city use ut skipping or blotting. 
there is a standard cell about ten feet high 


Ban } and eight by nine feet in width and length,, Size for size, Waterman’s Ideal Fountain 
\ 4 built of tight masonry or concrete, tightly Pen is the most beautifully proportioned and 


mann = * covered to prevent the escape of odors. 
finely balanced of all writing implements. 


A The thing is practically a stove in which 


garbage burns by fermentation or bacterial 


action instead of fire. For there is a, grate 

at the bottom upon which the garbage rests | 
GRAND RAPIDS, MICHIGAN 
An entire city block of hospitality 


and air ducts for the creation of a draft, | 
and a short tower corresponding to a chim- | * 
ney. The cells are built in series, and after | Ss 
one has been filled and closed the tempera- | 
ture of the garbage rises to between 140 and | 
160 degrees Fahrenheit, remaining heated 

for about twenty days, according to the sea- 
In comfort, service and 
appointments—and in the 
excellence of its several 
restaurants—the Pantlind 
ranks among the finest 


son and weather, and then slowly cooling | 
down. In from 35 to 45 days it is opened. | oO coe 
Nothing is left but a moist residue resem- | 

hotels in America. Those 








| 
} 






















bling loam which, when dried, can be used | 
to enrich garden and farm soils like com- 
post. The carcass of an animal put into one 


of these cells is reduced to the skeleton, free ee ” 
from flesh and cartilage. Overything in The ‘Daddy of Them All 

garbage except bones, crockery, glass, metal 
and the like is reduced to this residue, 


which is odorless, and better than compost | The most Popular of all Vacation Companions 


or manure from pits as a soil enricher be- 


who best know Grand cause it contains some nitrogen, phosphate and Commencement Gifts 
: : : and potash. The gases generated during the 

Rapids, — rion aop a process pass through the tower, where there $9.50 $ 00 

the Pantlind. 750 rooms. are “baffles” or shelves with layers of absorb- 2: to 50: 


ing earth and sulfate of iron that catch and 
fix their volatile nitrogen and ammonia for 
fertilizer. This escaping gas is made quite Sold at Resorts, on Ocean Liners 
odorless. Garbage in these cells has, for and by Best Dealers the World Over 
test purposes, been inoculated with disease 
germs as virulent as the anthrax spores, but 


Fred Z. Pantlind, Pres. and Mgr. 


GRAND 
RAPIDS 





The Furniture Capital at the end of twent 
venty days the germs had 
of America Siem ateutinsdhinmeman L. E. Waterman Company, 191 Broadway, New York 
Then, there are great things a-doing in the Chicago Boston San Francisco Montrea! 





meat packing industry, long infamous in this 
matter of industrial perfumes, and damned 
by and large for them. 


The other day, a chemical engineer con- 
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Tue little lock-washer is < 


when 500,000,000 of them are 


large sum of money, 


ig little items 
in the family budget 


- 70 per cent of the parts of an 
automobile consists of small bits of 
hardware, as washers, nuts, 


bolts, screws 


These are small items in acar’s 
struction, but they represent ne 


items in the family budget 
a single year, the General Motors 
— uses 500,000,000 lock-wash- 
0,000,000 screws 
000,000 pins of 


s and 100,- 


various kinds. 


By standardizing these minor parts 
for its divisions, 
effects large economies which con- 
tribute to the quality and value of 


General Motors 


and increases the sources 
of service to their owners. 


GENERAL MOTORS 


OupsMoBILE - GMC Trucks 














GENERAL Morors has our endorsement. 
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nected with that industry made a prophecy | 
that promises a revolution. 

He said that within two years every suc- | 
cessful meat packing plant of any size would 
adopt a new process eliminating obnoxious ' 
odors, and that the soap-rendering works and | 
garbage-disposal plant would soon fall ~ 
line behind the packers. 

It may take more than two years, but | 
otherwise the prophecy seems conservative, | 
for today this process is foremost in the 
thoughts of packing house people all over | 
the country. It is well worth thought, be- | 
cause it promises to cut down to less than | 
| one-half their present overhead expenses, and 
give them more high-grade products to sell. 

There is really only one department of a | 
packing establishment that generates offen- 
sive odors—the tank house. Other depart- } 
ments are preparing food under Government 
| inspection, and have the appetizing fragrance 
of the butcher shop and kitehen. The tank 
house handles what can’t be used for food, 
turning it into soap grease and fertilizer, | 
and just to be certain that the soap grease 
will be made into soap, it is generally de- 
|} natured and made uneatable beforehand. 

“There are four ways,” a plant engineer 
once said, “in which products leave a packing 
house. They go by team, by railroad, down 
the sewer—or out through the tank house!” 

Butchers admit that this part of the plant 
has been most neglected, though its odors 
| have been reduced by quick handling of ma- 
terial and constant cleaning in recent years. 
Nevertheless, millions of pounds of good 
food have, through neglect, gone to the tank 
house, and the nature of the materials han 
dled, together with the method of rendering 
them with steam, has made bad smells in- 
evitable. 

Now this new process called “dry render- 
ing” has been developed by Myrick D. Hard- 
ing, superintendent of a big Chicago meat 
packing establishment, and it has led John 
P. Harris, a chemical engineer, to make the 
above prophecy. 

The idea is something like this: 

Around the ribs of meat animals there is 
| fine fat and tallow, easily rendered for food 
by cooking in its own “juice” in steam 
jacketed kettles, as mother used to “try out” 
leaf lard. But that is only 15 per cent of 
the fat in the animal. There is a lot more 
in the trimmings, bones and various parts 
|that do not go into the butcher’s meat. 
These have been sent to the tank house and 
put through a “wet rendering” process, be- 
ing cooked with a considerable volume of 
water in a closed pressure tank. Such fats 
are high in acid, strong in flavor and odor, 
and unfit for food. The tank water in which 
they are cooked is heavy with meat solids, 
which are extracted and dried, making tank- 
|age. The odor of tankage is so bad that it | 
is used chiefly for fertilizer, though it could 
be used for stock and poultry food if of a 
better grade, bringing more money to the 
packer and the farmer. 

For years, packing house men have sought 
some way to get rid of the tank water, which 
|is blamed for all the stench and waste of 
the tank house. This new dry rendering 
process handles tank house materials with- 
out water. It extracts the fat by roasting 
instead of boiling, and changes the odor of 
the tank house from a fertilizer smell to one 
of cooking. The trimmings, bones and other 
material are first chopped fine in a hashing 
machine, and then cooked in a_ revolving 
| kiln that keeps them in constant agitation. 
When sufficiently cooked, they go to a per- 
eolating machine, the invention of Mr. Hard- 
ing, that separates the fat from the “erack- | 
lings.” Hitherto it has been impossible to 
get a satisfactory percentage of fat_out of 
the cracklings by any dry cooking process, 
but this percolator does the work, experts 
say. Besides yielding more industrial grease, 
and a better quality without offensive odors, 
it leaves cracklings instead of tankage, to be 
ground up into stock and poultry food—a 
eoarse grade of “Philadelphia scrapple” for 
the cows and chickens, as it were. 

Everything that goes into the melter is| 
fresh and sweet, and comes out fresh and 
sweet. Tank house fats rendered by this 
process, though used only for industrial pur- 
poses, are in many cases of food quality. 
And more food fats can be saved from the 
tank house by dry rendering. Besides mak- 
ing better products, and effecting marked | 
economies in labor and fuel, this process 
makes the tank house a pleasant place to 
work, where heretofore it has been avoided | 
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FOR ADVERT ISERS 


I WRITE ‘letters, folders, booklets, complete 
follow-up for manufacturers, mail-order deaiers. 
Long experience. Write for details. L. Taylor, 
Box B 44, _ Freeport, Illinois. 

ADVERTISE in 24 Big Sunday Newspapers, 24 
words, $15. Helpful Guide listing 1000 publica- 
tions. 4c stamps. Wade Advertising, Baltimore 
Bidg., Chicago. 





AGENTS WANTED _ 


BIG MONEY and fast sales; every owner buys 

gold initials for his auto. You charge $1.50, make 

10 orders daily easy. Samples and in- 

for mation free. Worid Monogram Co., Dept. 31, 
Newark, J. 


AGENTS. HOUSEHOLD NECESSITY. Sells 
rapidly. Large protit. Square deal, Premier 
Mig. Co., Dept. 821, Detroit, Mich. 


$60- $200 A Ww EEK. Genuine Gold Letters for 
store windows. Easily applied. Free Samples. 
ss offer to general ayvents. Metallic Letter 
Co., 440A, North Clark, Chicago. 

TELL THE WORL D WIT H SIGNS. Our gen- 
uine gold window sign letters are an excellent 
money-making proposition for handy men. Slann 
Sign System, Bethune Ave., Detroit, Mich. 











MAKE MONEY ssilvering mirrors, all kinds 
plating, knives, spoons, auto headlights. Outfits 
furnished. International Laboratories, 309 Fifth 
Ave., Dept. RA, New York. 

AMERICAN MADE METAL TOYS AND’ 
NOVELTIFS 


MANUFACTURERS on large scale and home- 
workers wanted to manufacture metal toys and 
novelties. Barking Dogs, Wag Tail Pups, Wild 
Animals, Automobiles, Indians, Bird Whistles, 
Cowboys, Baseball Players, Cannon, Toy Soldiers, 
Statues of Liberty, Miniature Capitols, Bathing 
Girl Souvenirs and others. Unlimited possibilities. 
Guaranteed casting forms, complete outfit, fur- 
nished manudncwre rs from $5.00 up. No experi- 
ence or tools necessary. Thousands made complete 
per hour. 1924 business starts now. We buy 
goods all year and pay hich prices for finished 
goods. Cash on delivery. Contract orders placed 
with manufacturers. Special casting forms made 
to order. Catalog and information free. Corre- 
spondence invited only if you mean business. Metal 
Cast Products Co., 1696 Boston Road, New York. 


BUSINESS OPPORTUNITY 


YOU CAN have a business profession of your 
own and earn big income in service fees, A new 
system of foot correction; readiiy searned by any- 
one at home in a few weexs. Easy terms for 
training ; openings everywhere, witn all the trade 
you can attend to. No capital required or soods 
to buy ; no agency or soliciting. Address Stephen- 
son Laboratory, 23 Back Bay, Boston, Mass. 


CHEMISTRY 


CHEMICAL EXPERT will furnish formulas, 
processes and trade secrets. Ali tines. Twenty 
years’ experience. Speciai attention given to solv- 
ing chemical problems and designing formulas to 
meet particular requirements. Uhemical Service 
Bulletin free on request. William L. Cummings, 
Ph. D.. 30 Gordon Ave., Syracuse, Y 








Z OUR CHEMICAL problem solved and working 
process furnished for FIVE DOLLARS. _ Write 
me. W. Stedman Richards, Consuiting Chemist, 
box 2402, I Boston, Mass. 


WANTED—A mechanical engineer "with inven- 
tive ability, thoroughly capable to take charge of 
tool room in a large manufacturing plant located 
in New York State. Must be a practical man, 
fully conversant wiih smal! dies and_ tools for 
small interchangeable manufacturing. Must have 
good executive ability to handle a high grade or- 
“anization of about 45 tool and die makers. The 
right man can acquire an interest in the profits. 
In reply give full details about vourself in first 
letter. All correspondence will be considered con- 
fidential. Box 155, Scientific American. 


* | IMPROVED MADE TOYS 


WANTED Manufacturers and Houseworkers to 
manufacture Metal Toys and Novelties. Wonder- 
ful opportunity. Millions needed. In Whistling 
Birds, Wild Animals, Wag Tail Pups, Crowing 
Roosters, Automobiles, Baseball Players, Statue of 
Liberty, Indians, Toy Soldiers, Barking Dogs; and 
50 others. No experience or tools necessary. 
Guaranteed casting forms with complete outfit, at 
cost. From $3.50 up. We buy goods all — 
Cash on delivery. Higher price for finished goods. 


' Contract orders placed. Send for catalog and in- 


formation free. The Improved Metal Casting Co., 


| 342 East 145th St., New York. 


FOR INVENTORS | 

INVENTORS, reliable engineering “and develop- 
ment service before or after patent; research, 4 
signing, mechanical drawing; write for circular ; 
if your idea is practical we can help you. Caston 
Guay Engineers, 30 Sixteenth, Southeast, Wash- 
ington, D. C. 





SPECIALIZED SERVICE FOR - INVENTORS. 
You furnish the idea, we'll work it out. Expert 
machine designing. Drafting. Opinions given on 
practicability of ideas. Confidential dealings. 

our ideas fully protected. Write for full par- 
ticulars. Otis Engineering Co., Desk G H, Omaha, 


by everybody in a packing establishment ex- | | Nebraska. 


cept the folks who had to work there, and 
they have not always been the best kind 
of workers because nobody wanted that sort 
of job if he could hold down a pleasanter one. 

Another odor that seems scheduled for 


In dealing with them please mention SCIENTIFIC AMERICAN. 


WE DEVELOP. your , ideas into commercial 
shape for presentation purchasers, making 
working models, drawings, experiments or tests. 
Courtesy, efficiency, secrecy and ample equipment ; 

years’ experience. Ducorron-Rich Engineering 
to. 504 Pacific Mutual Bidg.. Los Angeles, Cal 
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Classified Advertisements — Continued 


FOR INVENTORS 
TO SELL YOUR PATENT, write me; experi- 
enced handling, immediate action. Address Arthur 
S. Billings, Suite 401, Dekum Bldg., Portland, Ore. 


IF YOU HAVE A PRACTICAL, useful inven- 
tion to sell, write us_promptly, stating whether 
patented. American Patents Corporation, Barris- 
ter Building, Washington, D. C. 


I SELL PATENTS. Established in 1900. To 
buy or sell write Charles A. Scott, 773SA Garson 
Avenue, Rochester, N. Y. 


FOR SALE 


ASSORTED SIZES D.C. MOTORS \% HP. to 10 
HP. These were used by us in our old plant which 
was in the D, C,. district. We guarantee them to 
be mechanically in good condition. Will sell singly 
or entire fot, frite for prices, ete. Address W. 
Rietz, lig Electric Ventilating Company, 2850 N. 
Crawford Avenue, Chicago, Illinois. 











OUTRIGHT SALE or on royalty basis U. S. 





patent rights on an original invention for propel-| 


ling boats. John N. Coughlan, 209 W. 
New York City. 


PATENT RIGHTS for Sharp’s tapping machine. 
Will tap water and gas mains under pressure. 
Patented in United States, Canada and Mexico. 
L. M. Biddle, 919 Sonoma Street, Vallejo, Calif. 


AT GREAT BARGAIN all foreign patents. 
Pocket sewing device. Big money maker. C. A. 


Myers Company, 6324 Woodiawn Avenue, Chi- 
cago, Ill., U. S. A. 
U. S. PATENT No. 1,481,016. Container-lining 


forming device. Applicable to ice cream or other 
industry. Hermann R. Leonhard, Haledon, Pater- 
son, N. J. 


LANGUAGES 


WORLD-ROMIC SYSTEM, 
Languages. Primers, $1.94 


Masterkey to All 


each language; 


hemian, Bulgarian, Cantonese, Danish, Dutch, 
English, French, German, Hungarian Italian, 


Japanese, Latin, Panjabi, Polish, Portuguese, Ru- 
manian, Russian, Spanish, Swedish. Pronouncia- 
tion-Tables, 30c eac anguage. Dictionaries, 
grammars, 4,000 languages; Afrosemitic, Amerin- 
dic, Eurindic, Indopacifie, Siberic, Sinindic. Lan- 
guages Publishing Company, 8 West 40th Street, 
New York. 









MAIL ORDER BUSINESS 


START MAIL ORDER BUSINESS—Practical 
information concerning its wonderful opportunities 
obtainable through THE MAIL ORDER NEWS, 
America’s leading mail trade publication. Yearly 
subscription $3.00. Sample 25c. Booklet free. 
MAIL ORDER NEWS, 1642 Bristol Bldg., N. Y. 

$50 WEEK, evenings, I made it; mail order 
business. Booklet for stamp tells how. Sample 
and plan, 25 cents. Free 12 articles worth $3. 
Alscift Seott, Cohoes, N. Y. 





MANUFACTURERS 


UNUSUAL OPPORTUNITY FOR DIES, Stamp- 
ing, Die-casting, plating, enameling, screw-ma- 
chine and wire products. Reasonable. Large ex- 


cellent equipped factory. Metal-Craft Manufactur- 
ing Co., Box 2598S, Chicago. 


———— 


- MISCELLANEOUS 


FUEL QUESTION SOLVED. 
recently patented chemical process any grade of 
lignite coal can be briquetted so as to compete 
with the best grades of bituminous and anthracite 
coal. Briquets will be made and returned for test 
of any coal samples, free of charge. This process 
can be obtained by guaranteed royalty basis or by 
State or Territorial rights. For further informa- 
tion address George W. Love, Mohrland, Utah. 


THE 


GENUINE Indian-made baskets, blankets, best 
on earth, and wampum. Wholesale priced cata- 
logue mailed free. Francis Gilham, Kelseyville, 
California. 





"POSTAGE STAMPS 


24 VARIETIES Cuban stamps. 10 cents. List 
of 6000 low-priced stamps free. Chambers Stamp 
Co., 111-S Nassau St., New York City, N. Y 


SALESMEN 
MAKE $100 WEEKLY IN SPARE TIME. Sell 


what the public wants—long distance radio receiv- 
ing sets. Two sales weekly pays $100 profit. No 
big investment, no canvassing. Sharpe of Colo- 
rado made $955 in one month. Representatives 
wanted at once. The Ozarka plan is sweeping 
the country—write today, giving name of your 
county. Ozarka, 824 Washington Blvd., Chicago. 


SELL COAL in carload lots. Side or main line. 
Experience unnecessary. Earn week's pay in an 
hour. Liberal drawing account arrangement. 
Washington Coal Co., 838 Coal Exchange Building, 
Chicago. 








Book Shelf Clearing 


O clear our shelves we are 

offering a number of books, 
many at attractive discounts and all 
standard works of reference and 
usefulness. Write for list of titles 
and prices. We shall be glad to give 
additional details and invite inquiry. 


SCIENTIFIC AMERICAN PUB. CO. 
233 Broadway “te New York 
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SCIENTIFIC 


elimination is the “fishy” smell of the fish 
market, wharf and fishing vessel. This has 
been a handicap for years in the fish dealer’s 
business, turning away customers. Popu- 
larly, it is a humorous subject, but people 
in the fish business do not see the joke. 
For landlords refuse to rent property to fish 
dealers, municipalities banish fish houses to 
lonely places, and the restrictions and laws 
imposed upon the industry for its smells 
have been a serious handicap in its develop- 
ment. The fish business in this country is 
an undernourished infant industry, for our 
per capita consumption of that food is piti- 
fully small. And the smell ‘of fish, more 
than any other single factor, is held re- 
sponsible. 

Science finds the odor of fish highly in- 
teresting. 

You know, of course, that when you catch 





fish yourself, clean them immediately and 
put them right on the fire, they are not} 
fishy either in smell or flavor. You have} 


said: “That is because they’re fresh,” and 
let it go at that. But science says you may | 
have just as good fish, devoid of the fishy | 
odor, and quite fresh in flavor, days after | 
they have been caught—yes, and weeks if | 
they come out of cold storage—provided you 
understand what causes the fish odor and | 
get rid of it. 

Fish have a natural slime that makes! 
them slippery. This is a coating that pro- 
tects them against bacteria, as the skin of 
an apple protects its flesh from-decay molds. 
Small fish caught and thrown back into the 
are frequently attacked by 
because their protective coating has been 
broken in handling. While this slime pro- 
tects the living fish, it is itself inhabited by 
between 75 and 106 different families of 
oceanie bacteria, about one-third of which 
are comparable with those that cause decay 
meats and other foods. Fish 
taken from the water will be sterile for 10 | 
or 12 hours. Then the slime, growing warm, 
and an excellent culture medium, stimulates | 
bacterial growth which penetrates the skin 
and flesh. And there’s your fishy smell, | 
which isn’t characteristic of fish at all, but} 
due to bad handling. It ean be eliminated | 
by butehering, cleaning and eooling fish as 
soon as they are caught. 

This dovetails right in with an interest- 


diseases 


up in the fish business. Instead of selling 
fish whole, their meat is cut off in boneless 
filets, wrapped in water-proof parchment 
paper, and sold ready for cooking. These 
filets are so devoid of odor that they can 
be. kept in a grocer’s ice box with butter, 
and the buteher and grocer are able to sell 
fish, giving wider distribution. If a house- 
wife wants boiled fish she ean cook it right 
in the parchment paper, and nobody will 
know she is going to have fish for dinner. 

There is another way to get rid of the 
fishy smell in markets, on wharves, and par- 
ticularly in fishing vessels. The odor of a} 
well-seasoned fishing vessel tumbling around 
out at sea doesn’t bother people on shore, | 
but it is something that fishermen have had | 
to put up with for hundreds of years. 

“When it is going full blast,” says Captain 
Frederick William Wallace, the sea novelist, 
“it will blacken white paint, make a lamp 
flame turn blue and discolor rubber boots. 
write a monograph on bilge per- 
I've sniffed eau de bilge on the hali- 
buters and trawlers of the North Pacific, 
the shackers, haddockers and steam trawlers 
North Atlantic, the red-snapper 
smacks of the Gulf, and a few others. In| 
some craft it is strong enough to make a 
skunk die of vexation at being unable to 
surpass it, or make a shark cough, or turn 
the stomach of an ostrich.” 

To get rid of this odor, fishermen rip up 
decks, take ballast out and serub it with 
lime, lime-wash the hold and have a sweet 
ship for one out-going voyage, but as soon 
as fish are caught again, the bilge begins 
to get foul. 

Sesides writing novels, Captain Wallace 
edits a fishermen’s trade journal, and not 
long ago set out to see what Science could | 
do to deodorize the fish industry. He sent 
out a chemical engineer, M. M. Stone, with 
one of his sub-editors, to make a study of 
bilge water in the fishing vessels that come 
into Boston harbor. Samples of bilge water | 





were taken, allowed to age several days, ex- | 


amined, and found to contain organic matter | 
in suspension that gave off sulfuretted hy- 


drogen—which is the odor of a bad egg. 
What Captain Wallace said about white 


paint was confirmed chemically, for white 
paint contains white lead, and that is soon 
blackened by sulfuretted hydrogen. The 
chemist then made experiments with differ 
(Continued on page 433) 
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Six GMC Tractor Trucks haul 16 semi-trailers for the Waldorf Paper Products Company, 
Minneapolis, Minn 


GMC Tractor Trucks 
Reduce Ton Mile Costs 


For transporting volume tonnage—for haul- 
ing jobs where loading and unloading is a 
slow operation— 


GMC tractor trucks provide the means of 
utilizing a power unit to its full capacity, and 
at the same time they reduce materially the 
ton mile cost of hauling. 


Consider the Waldorf Paper Products Co. of Minneapolis, 
manufacturers of cardboard containers. Six GMC trac- 
tor trucks with semi-trailer equipment are kept con- 
stantly busy hauling from six to eleven tons. 


Like switch engines, these tractor trucks “spot” the semi- 
trailers anywhere to await loading with scrap paper and 
likewise leave them for unloading new containers. 


The saving, because of the flexibility of this 
equipment, is at once apparent. Further sav- 
ings are made possible by GMC tractor trucks 
exclusively, because the famous GMC Two- 
Range transmission provides speed over good 
roads, and pulling power on bad. 


Ask the nearest GMC dealer for definite facts 
and figures on the economy of tractor trucks 
in hauling volume tonnage, or write for 
special booklet. 


GENERAL MOTORS TRUCK COMPANY 


Division of General Motors Corporation 
PONTIAC, MICHIGAN 


In the Dominion of C. d 
General Motors Truck Comp of Ci da, Limited, Osh 








, Ontario 


Distribution Centers at 


*Minneapolis 
*Milwaukee 
Montreal, Quebec 
lew Orleans 
*New York 
Oshawa, Ont. 
*Oakland 
Omaha 
Philadelphia 
Pittsburgh 
Portian 
Parkersburg 
*Pontiac 







rancisco 


City 


* 






oronto, 
ancouver, B. C. 
Washington 

Winnipeg, Man. 








Eng. 





*Direct Factory Branches 


General Motors 
Trucks 





GENERAL Motors Truck COMPANY has our endorsement. In dealing with them please mention SCIENTIFIC AMERICAN. 
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SCIENTIFIC 


Rare ‘Beauty of Tone 
Federal ‘Radio “Parts 


When only Federal Radio Parts 
are used in your receiving set, the 
beauty of tone and clear speech 
reception is exceptional. 


Behind each of 130 Federal Radio 
Parts are exacting standards and 
traditions of over a quarter-cen- 
tury’s leadership in the field of 


tone reproduction. 


Insist on Federal Parts 
\ when purchasing. 
t 


corra 


A book,“The Radio Work Bench” aids the novice 
in avoiding pitfalls. Sold by Federal Dealers—25c. 
In Canada, 35c. 
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PATENT NOTICE 
Somsteg 


dated 
12-30-13 17, 
23-17, and others issued 


tainment use in radio 
communicaten 


Any other use will be 
an infringement 








The Standard Tube of the World for 


RADIO 
RECEPTION 


The Radio Tube, through radio te- 
lephony and public broadcasting, has 
been largely instrumental in establish- 
ing the new and increased interest to 
humanity attuned to Radio. This tre- 
mendous progress in Radio has brought 
about the development of radio receiv- 
ing sets resulting in clearer reception of 
voice and music throughout the broad- 
cast world. 

Cunningham Radio Tubes are the 
product of years of research and ex- 
perimental work by the engineers of 
that great scientific organization, the 
Research Laboratory of the General 
Electric Company. 

There is a Cunningham Radio Tube 
designed to meet the requirements of 
your particular set—ask your dealer. 


Cunningham 40-page Data Book fully explaining — 


care and operation of Radio Tubes now available 
by sending 10c in stamps to San Francisco office. 


Amp. Special 








FEDERAL, CUNNINGHAM and other advertisers on this page have our endorsement. 





Prices on 
UNNINGHAM RADIO 
BES Now in Effect 
C-301A 5 Volts 
Ampere filament $5.00 


C-299—8 Volts .06 amp, 

, Dry Battery Det. and 

af fe Amp. $5.00 
- C-300—-5 Volts Gas Con- 

tent Detector $5.00 

Dry Battery Det. and 

Base $5.00 





C-11—1.1 Volts .256 amp, 
| envelope. 





Home Office : 19. ‘ 
Branch Office 182 Second Street Branch Office || ith vanderdbasess 
CHICAGO SAN FRANCISCO NEWYORK — 


AMERICAN 


Radio Notes | 


Lightning and the Antenna.—Another 
fall, winter and good part of the spring have 
rolled by and we are back to summer days 
and electric storms, which are the curse of 
radio. At the first signs of warm weather 
many radio enthusiasts proceed to take 
down their antennz, for fear of the light- 
ning hazard. Yet according to Dr. J. H. 
Dellinger, chief of the radio laboratory of 
the Bureau of Standards the lightning haz- 
ard is practically nil. Only for outside an- 
tennze need lightning protection be consid- 
ered at all, he says. “It is very simple. A 
small and cheap device called a lightning 
arrester should be connected between the 
antenna and the ground wire on receiving 
sets. An antenna is no more likely to bring 
lightning into a house or apartment than | 
are overhead telephone or electric light wires. 
The principal hazard from antenne is from | 
stringing outdoor antenn# over or near elec- | 
tric light wires. A number of persons have 
met death by electrocution from this ye 


Convenient Power for the Radio Re- | 
ceiver is now available in the recently 





| introduced “Unipower” unit of a well-known 


storage battery manufacturer. This unit | 
combines a special form of chemical re- | 
charger with the usual storage batteries for | 
the filament and the plate circuits of the 


| receiving set. The unit is permanently con- | 


nected with the electric light socket, so that 


line, and the radio listener may use the 
lighting current direct, so to speak, properly 
rectified and reduced to the required volt- | 
ages. The Unipower unit is kept at full 
potential by fresh current coming in as fast 
as the set uses it up. Thus an owner may 
operate twenty-four hours a day, if he 
wishes. No battery crackling, buzzing or 
fading out such as oceur when batteries are 
just too good to throw away, is experienced. 
The receiving set is always maintained at 
its utmost efficiency, so far as the battery 
current is concerned. The new unit will last | 
for years, according to the manufacturer. It | 
comes in a heavy oak case with connections | 
grouped in a compact plate at one side. 


it is self-charging and will “float-in” on he 





Spark Interference comes up for dis- 
cussion in the April issue of Radio Broadcast. | 
We are told that the troublesome spark | 
signals should not be so disturbing to us| 
because a 500 kilocycle signal (600 meters 
wave length) is far enough away from most 
broadcast frequencies so that but little inter- 
ference should be experienced except by | 
those who are very near the spark station. | 
But most of the trouble does not come from | 
this spark signal frequency. For some reason | 
better known to others than to us, many | 
spark sets near New York Harbor are oper- | 
ated on a frequency of 666 kilocycle (450 | 
meters), right in the middle of the broad- 
east band. At a recent meeting of radio 
experts in New York representing the U. S. 
Department of Commerce, the Canadian Gov- 
ernment, and the commercial radio compa- 
nies, it was agreed that spark transmission 
should be done away with as soon as prac- 
ticable (perhaps within a year) and that 
the 666-kilocyele frequency should not be 
used at all by ships in American waters. 
This is a most admirable achievement and 
we are sure the radio public is much in- 
debted to those responsible for the inaugura- 
tion of this change in ship radio traffic. 


The Sodion Tube, cleverly called “The 
Golden Rule Tube” because it cannot be| 
made to oscillate and thus interfere with the 
radio reception of others, is coming more and | 
more into use. It is quite different from the | 
usual vacuum tube, although it is also a} 
three-element tube. The sodion does not 
have a grid or control electrode interposed 
between the filament and the plate. Its | 
name is derived from the fact that it utilizes | 
some unusual properties of an alkali, such 
as sodium, and operates through the flow 
and control of ions. The input circuit of the 
sodium is connected between an_ electrode | 
ealled the “collector,” which corresponds to 
the grid of the ordinary tube, and which is 
bent into a U-shaped plate that partially sur- 
rounds the filament with its open side to- 
ward the anode or plate. The output cir- 
euit contains the usual head telephones or 
transformer primary and “B” batteries, and 
runs from this plate or anode to the fila- 
ment. The output of the sodion is a vary- 
ing plate current. In addition to the collec- 
tor and anode members, the sodion tube con- 
tains a non-inductive heater coil which is in 
series with the filament and is entirely en- 
closed between the tube and an outer glass 
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Burgess “A” Battery 


Introduces a New Silent Partner 


Notice that he’s exactly my size—same height—same 
th—same weight. We look like twins. 

He is VERTICAL “B” JUNIOR. He has the same 

22% volts of pep as the rest of the Burgess “B’’ fam- 





ily. He is quiet — never talks to himself and he never 


lays down on the job. 


BURGESS BATTERY COMPANY 


eEncineers - DRY BATTERIES - MANUFACTURERS 

FLASHLIGHT - RADIO - IGNITION - TELEPHONE 

GENERAL SALES OFFice; HaRnis TRUST BLOG... CHICAGO 
LABORATORIES AND WORKS: MADISON, WISCONSIN 


BRANCHES 
new vorK BosToN KANSAS CITY MINNEAPOLIS 
WASHINGTON PrTrseuRGe ST.Louls wew ORL EARS 
IN CANADA 
PLANTS: NIAGARA FALLS AND WINNIPEG 
GRARCHES: TOROHTO ° MONTREAL ° St. sone 








IMPROVED! 


The popular Pacent Forty Plug scores 
again. 

You will appreciate the 
shock-proof beading at the 
base of the neck—the bril- 
liant lustre of the new case. 









Better than ever—and the 
price is still 50c. 


Pacent Electric Co., Inc. 
22 Park Place, NewYork, N.Y. 


Write for Catalog G-6 of 








Is the Antenna Doomed?—Many of 


the latest radio sets now reaching the public 


INVENTORS 


9 18 years’ extensive experience in devel- 
ng and perfecting inventions; making 
drawings and working models for dem- 
onstration. Expert engineering advice 
free on all matters before or 
patent. Strictly confidential. 


References on request 
Bernard & Heller, 275-A Water St., N. Y. 








Learn Radio 
at Home 


Earn 650 to 6250 per week for 
fascinating. easy work: wonder- , 
ful future In Radio. Thousands 

of new, big paying positions. 


(ome! 
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EASY TO LEARN AT HOME 


You can easily and quickly become a “‘certified”’ 
radio expert through startling new method of 
National Radio Institute, one of the largest and old- 
est schools of radio in world. Receiving set parts 
and diagrams furnished free for practical work 
at home. Employment service free to graduates. 


Send for FREE BOOK 
“Rich Rewards in Radio” 
Get full details of wonderful oppor- 


tunities in Radio, of thousands of our 
successful juates, and of re- 











paid sitions in this tremendous 
new field. Mail teard now for 
32-page Free Book and ‘u- 
ition Offer to those who enrol! now. 
State age. 


NATIONAL RADIO INSTITUTE 


Established 1914 
. 66FA W. 







In dealing with them please mention SCIENTIFIC AMERICAN. 
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are of the loop type. What with the simpli- 
fication of the Armstrong super-heterodyne 
circuit, as well as the development of radio- 
frequency circuits and reflex circuits, it 
becomes possible to produce compact sets 
which operate on small loops. No factor 
has had a greater influence on this move} 
than the dry-battery tube, which makes 
possible the use of four, five or six tubes 
with a few dry cells for the filament cur- 
rent. Not long ago the writer of these 
lines attended the demonstration of one of 
the Armstrong super-heterodyne receivers. 
This particular receiver has a small, oblong 
loop inside the long cabinet, the latter being 
provided with a handle so that it can be 
earried about. Although the demonstration 
was held in the steel-encased Woolworth 
Building, loud and clear radio concerts were 
intercepted from the local stations and even 
from a station in Philadelphia. It is posi- 
tively uncanny, this business of carrying a 
radio set about .a room, while a concert 
comes out of the loud-speaker. Because of 
the directional characteristic of the loop, 
these loop sets provide additional selectivity, 
which is very desirable in these days of 
heavy radio traffic. 

The Life of the B Battery depends on 
the following important factors, according to 
G. C. Furness, an authority on the subject: 
i.—The quality of the cells in the battery. 
Each B battery consists of an assembly of 
a number ot identical cells, each cell giving 
1% volts. Fifteen cells are used in a 
2214-volt battery, 30 in a 45-volt battery. | 
Before a good B battery can be made a} 
good dry cell must be made, and that is 
no easy task. 2.—The size of the cells used 
in the battery. The larger the cells the more 
electrical energy they contain, and _ the 
longer they last, Size should be propor- 
tionate to use. 3.—The amount of current 
taken from the B battery by the tube or 
tubes. Obviously, the greater the current | 
the shorter the life of the battery. 4.—The} 
amount of daily use of the receiving set. | 
Again, obviously, the greater the number of 
hours the set is in use each day, the fewer 
days will the battery last. 5.—The “cut-off” 
voltage. As any battery is used its voltage 
gradually drops until a point is reached at 
which operation is unsatisfactory. That is 
the “cut-off” voltage, the lowest voltage at 
which the set gives satisfactory results. 
The lower this voltage the longer the life 
of the battery. 6.—-The age of the B bat- | 
tery when put into service. All dry batteries | 
lose energy when standing idle, some of them | 
at a quicker rate than others. 7.—The per- | 
sonal factor that determines, not the life} 
of the B battery, but how long you will use 
it, is your opinion as to when the concerts | 
are too weak. 


Vacuum Tubes in the Making.—Tube 
making requires great care and patience. 
There are thirteen steps or processes in pro- 
duction, all of which must be watched closely 
in order to assure a perfect finished product. 
A test is made after each step is completed 
and, of course, a test after the tube is com- 
plete. The manufacture of a tube is begun 
by spinning a flare on the end of a short 
glass tube. This tube is then called the | 
“flare.” Five wires are then inserted in the 
“flare.” Looking at a WD-11, one can see 
five wires in the inner unit, although there 
are but four contacts at the base. The 
fifth wire is a blind insert to support the 
plate. The end of the “flare” is melted and 
pinched to imbed the five wires securely. 
This is now called the “press.” The five 
wires are next cut to their proper lengths 
and the elements spot welded in place by 
expert girl operators. The filament used in 
the WD-11 is a_ platinum-iridium alloy 
coated with chemicals to increase the elec- 
tronic emission. Now a small hole is melted 
into the glass “blank” or bulb of the tube to 
be, and a thin tube fused on its end. The 
“press” is then sealed to the bottom of this 
“blank” by welding with a gas flame. All 
air is then exhausted from the “blank” 
through the thin tube. This is done by in- 
serting the glass tube into a piece of rub- 
ber tubing which in turn is connected to an 
exhaust pump. Before the pumps are turned 
on, a covering which serves as an oven is 
pulled down over the tubes and they are sub- 
jected to a temperature of 400 degrees Centi- 
grade to drive all gases from the glass walls 
and metal parts. While the exhausting is 
going on the plates are heated red-hot to 
remove the gases from the metal plates and 
supports. The pumps are turned off and a| 
gas flame run around the bottom of the long | 
glass tube until it melts off and forms the | 
tip of the vacuum tube. The tube is now} 
complete except for the base which is baked | 
on by machine, the tips neatly soldered, and | 
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More Power for Summer Radio 


WHEN you take radio away with you— 
take Eveready Radio “A” and “B” 
Batteries, the batteries whose great 
power lasts longer. Remember, sum- 
mer’s the time when radio signals are 
weaker. 

Batteries do get used up in time. The 
ones you've been using, though partly 
exhausted, may be satisfactory for the 
strong winter signals, but are probably 
inadequate for the weaker summer 
signals. 

For a “B” Battery use the familiar 
standard 22%-volt Eveready “B” 
Battery No. 766. It has variable taps 
for “soft” detector tubes. Put two, 
three or four in series to provide sufh- 
cient power for amplifying tubes. 

To light the filaments of your dry cell 
vacuum tubes for the longest time, use 
Eveready Dry Cell Radio “A” Battery 
No. 7111. The Eveready “A” will 
astonish you by its long-sustained vigor. 

















It is advisable to use two Eveready 
“‘A’s” connected in multiple for each 
WD-11 or WD-12 tube—this gives the 
“economical eighth” ampere drain per 
cell which insures maximum economy 
and longer life. For sets employing from 
one to three UV-199 tubes use three 
Eveready Dry Cell Radio ““A” Batteries 
No. ‘7111 connected in series. 


The greatest electro-chemical labora- 
tory known created these famous dry 
cell batteries on which radio largely de- 
pends. The experience of thirty years 
in battery making stands back of them. 

Buy Eveready Radio “A,” “B” and 
“C” Batteries—lively, peppy, long- 
lived producers of power. 

For your light-weight sets to take 
camping or on hikes, Eveready has suit- 
able small batteries. 


Manufactured and guaranteed by 
National Carbon Company, Inc., New York—San Francisco 


Headquarters for Radio Battery Information 
Canadian National Carbon Co., Limited, Toronto, Ontario 


Informative and money-saving booklets on radio batteries sent free on request. If 
you have any questions regarding radio batteries, write to G. C. Furness, Manager, Radio 
Division, National Carbon Company, Inc., 216-218 Orton Street, Long Island City, N. Y. 
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Industry finds more uses for Formica 
every day! 
ore ny has solved many 


electrical and mechanical fields. 
in number constantly. 


problems for American industry, in both the 
Its applications are endless and are increasing 


Formica brought the engineer a material of striking characteristics that are useful 
in many directions, and which were never available in combination before. It has 
extremely high dielectric strength, and is the best of insulators especially where 
high frequency alternating currents are employed. It is almost inert chemically 
and is therefore not affected by fumes, moisture or chemical action. It has high 
tensile strength, much higher than rubber, and more than equal to fibre. It does 
not cold flow, sag, or discolor. 

It has solved many perplexing material problems, and improved the performance of many 
products 

Write for booklet, “What Formica Is." 


Automotive timing gears of Formica are sold for replacement 
purposes by the Perfection Gear Company, Chicago, lil. 


THE FORMICA INSULATION COMPANY 
4645 Spring Grove Avenue, Cincinnati, Ohio 
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Made from Anhydrous Bakelite Resins 
SHEETS TUBES RODS 








All You Want to Know 
about RADIO 


ERE is a Radio information mine. It can’t 
grow old nor out-of-date. It grows with new 
Radio discoveries. It is in loose leaf form and every 
purchaser is a registered owner. Every month, by 
mail, you get in printed, finely illustrated, punched 
pages every new fact concerning Radio without 


extra charge. You buy the book once. 


LEFAX aSiane 

RADIO HANDBOOK 

was written by Dr. J. H. Dellinger and L. E. Whittemore, Chiefs 
of the Radio Laboratory, U. S. Bureau of Standards, Washington, 


D.C. You simply insert the pages instantly and easily in the 
handy pocket size, flexibly bound Lefax Handbook. 


It is finely, accurately illustrated. It has linen index tabs. It is 
clearly, cleanly printed. It gives a full list of broadcasting sta- 
tions with full information about them—and new ones as they 
are established. Lefax is a reference and instruction book that 
takes all the myster: out of Radio. 


Ordinary Radio guides become obsolete rapidly. Radio is devel- 
oping every day. Only Lefax develops with it. The best way 
to keep up is to own Lefax and get the added facts every month 
by mail. See it, examine it, buy it from your Radio supply 
house, your stationer or bookseller. 


LEFAX, Incorporated, Publishers 
Sansom & 9th Sts. - - Philadelphia 





Formica, Lerax and other advertisers on this page have our endorsement. 


|; when an automatic traffic lamp, at the other 


} 


the tubes tested under conditions similar to 
actual receiving. 


Man-Made Static.—With the extensive 
use of super-sensitive radio receivers, radio 
listeners are more and more subject to all 
kinds of disturbances which heretofore, be- 
eause of the relatively insensitive circuits 
in use, would have passed unnoticed. Thus 
our super-sensitive radio receivers now pick 
up the make-and-break effect in an electric 
light cireuit, the arcing of the trolley-car 
wheel on the trolley wire, the leakage from 
a faulty power transformer, the vibrating 
reed of the storage battery recharger, and 
so on. Although the electrified railroad is 
almost a mile distant, the writer of these 
lines has noticed an overwhelming avalanche 
of man-made static when sleet forms on the 
third rail and causes improper contact be- 
tween rail and contact shoes. The writer 
has found it impossible to operate his set 





end of the town, was not functioning prop- 
erly; indeed, radio in the town was entirely 
demoralized until the source of the trouble 
was located and rectified. Old timers who 
ean recall the days of the cumbersome tun- 
ing coil and the troublesome crystal detector, 
will tell you that they never heard such 
statie back in the pioneer days. The truth 
of the matter is that there were just as 
many causes for statie disturbance as today, | 
but the relatively insensitive receivers of | 
those days never picked up such minute | 
electromagnetic disturbances. It was only 
when an electric storm hove into view. gen- 
erally speaking, that heavy statie disturb- 
ances were recorded. All of which causes 
us to wonder whether, after all, the develop- 
ment of the super-sensitive receiver is the 
best procedure for the future of radio broad- 
casting. The more sensitive the receiver, 
the greater the “parasites” or extraneous 
electromagnetic wave disturbances. After all 
is said and done, the real solution of better | 
broadcasting lies in more powerful broadeast 
transmitters brought nearer to the radio 
audience by a vast system of repeater sta- 
tions. | 





The Case for the Regenerative Receiver 
is again presented, this time by that well- 
known radio engineer and manufacturer, Mr. | 
Cc. D. Tuska of Hartford, Conn. “Radiation 
from receiving sets, a brand new type of =| 
terference,” states Mr. Tuska, “is creeping | 
out and is becoming very serious. Probably | 
90 per cent of the present receiver interfer- 
ence is due to improper and careless opera- 
tion. Radiation from a receiving set im- 
properly handled is the cause of squeals and 
howls in other receivers in the neighborhood. 
In general, all present-day receivers (regen- 
erative, radio frequency and most of the 
‘dynes’) have at least two control knobs. 
One of thtse knobs generally covers wave 
lengths, while the other, no matter what it 
is labeled, covers regeneration. Regeneration | 
is the building up, reinforcing, or amplifying 
of received signals within the vacuum tubes. 
Regeneration carried too far causes the vacu- 
um tube to sustain these amplified or rein- 
forced signals, and results in the generation 
of radio frequency currents. This is ealled 
oscillation. Regeneration, up to the point 
of oscillation, will never cause any interfer- 
ence. What happens is that the regeneration 
is carried a few steps too far and the receiv- 
ing tube starts to radiate waves correspond- 
ing to the length at which the tuning con- 
trols are set. The receiving set becomes a | 
transmitting outfit. How to make a novice 
distinguish between regeneration and oscil- 
lation is not an obvious affair. I would 


| recommend that those of you who have re- | 


ceiving sets and do not know, take this sug- 
gestion and try it out on your own set: Set 
the wave length dial and bring the regenera- 
tion up from the zero to the maximum posi- 
tion. As the regeneration is inereased, using 
the right hand to turn the control, tap the 


| wire leading to the grid of the detector, with 


| the left hand. 


When the tube is exceeding 
the regenerative point and has broken into 


| oscillation, you will hear a click or two 





| clicks as you tap the grid connection. Some- 


times you can get the same effect by tapping 
the aerial binding post, but the grid is he 
only reliable contact. Tune your set with 
both hands at one time. With the left hand 
turn the wave length control a degree or two 
and then use the other dial (regeneration) 
with the right hand, carefully bringing up 
this dial to the critical point of ‘maximum 
regeneration.” This point may easily be dis- 
tinguished after a little experience by the 
nature of the sounds in your loud speaker 
or phones. If you have gone too far in re- | 
generation, the received signals will sound | 
mushy. Back down the regeneration dial. 
Then leave it alone.” | 
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Build Your Radio Set With 


Kellogg 
Guaranteed Parts 
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ELLOGG Transformers fur- 
nish ample amplification 

without distortion. They are de- 
signed to overcome any defect 
of existing types. The winding 
developed by Kellogg was found 
to be most efficient. 
The one piece laminations of sili- 
con steel contain no punched 
holes, thus preventing eddy cur- 
rents and losses. 
Thecorrectly designed brassshield 
permits close mounting without 
interference. The Bakelite top pro- 
tects wires and prevents leakage. 
Binding posts are clearly marked. 
Amplify the value of your radio 
set with Kellogg transformers. 
If your dealer does not handle Kel- 
logg communicate direct with us. 


Kellogg Switchboard 
& Supply Company 
1066 W. Adams - CHICAGO 
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A Book by the Scientific American is 
always accurate, practical and up-to-date 


“RADIO 
EVERYBODY” 


By Austin C. Lescarboura 


Man’. Editor, Scientific American 





{New 
\Completely Rewritten 


‘*Radio for Everybody’’, the larg- 
est selling radio book on the mar- 
ket, after eight editions, has been 
completely rewritten (not revised). 
Contains latest information on 
circuits, new hook-ups, as well as 
all the fundamental information 
on broadcasting, buying and build- 
ing your set, the vacuum tube, 
C-battery, amplification and loud- 
speakers, dot and dash broadcast- 
ing, building your transmitting 
apparatus, etc. 

320 pages, 116 illustrations and wiring 
diagrams; practical, easily understand- 
able and up-to-the-minute. Used as text- 
book by .LT., Penn State, Detroit 
schools, etc. 


$1.50, by mail $1.65 


ScreNTIFICAMERICAN 


MUNN & CO. 











Scientific American, Munn & Co., S.A. 
233 Broadway, New York City 


Please send me copy of new “Radio for 
Everybody" for which I enclose $1.65. 


DBDOGERe 0 ¢:650:0.0'0:0100 00006 0 d69 00600608665 0.00 
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|mind turned toward the bathroom would, I 


Taking the Stenches Out of 





Industry 


(Continued from page 429) 


ent deodorants, and found that hypochlorite | have just been brushing their teeth! 


of soda, made by electrically decomposing 
salt brine, would turn a fishing vessel sweet 
and clean, and keep it so. This chemical 
is cheap, non-poisonous, and can be made 
on fishing vessels with fairly simple ap- 
paratus. When enough of it is dissolved in 


| think, 


a fishing vessel’s bilges, they are completely | 


deodorized and become fairly clear. 


A ship | 


ean be kept @weet without tearing up decks, | 


removing ballast, whitewashing or any of 
the other expensive measures formerly 
necessary, for whenever eau de bilge de- 


velops it ean be eliminated with more of | 


this chemical. Fish odors around markets, 
piers and storage places are eliminated by 


using it as a spray or in the cleaning water. | 


Industrial smells are bad business. They 


create public resentment, bringing the health | 


authorities down upon the offending industry 
with hampering restrictions, and stigmatize 
it as a nhisance. And the food industries, 
having had more than their share of offen- 
sive smells, have also suffered from popular 
suspicion. 


Therefore, now that ways are being found 


to take the perfume out of industry, there 
will be little delay in applying them. The 
manufacturer is just as keen about it as 
the community. For where the latter suffers 
chiefly in its sense of smell, he has been 
suffering in his pocketbook. 


Telepathy and Radio 
(Continued from page 382) 
choice of the reading; and one might imagine 
that it would be free from any psychological 
dictation of the answer. The 
tradict the latter supposition, however; 49 


answers out of 473 hit upon 


returns con- | 


the hours of | 


three or four o'clock, while 3.45 and nine 
o'clock scored eleven each. Perhaps the} 
psychologist will analyze this, and tell us 
just why the preferences indicated are 
shown. The correct hour of 1.10, by the 
way, was given by three people; while it 


may or may not be significant that the re- 
spondent who had more correct replies than 
any other came very close here, naming the 
hour of 1.15. 

No less than 94 answers involved readings 
five- 


that were not even multiples of the 
minute unit. This would have embarrassed 
us if we had felt obliged to ecaleulate the 


mathematical probabilities, since in the one 
event there are 720 possible answers and in 
the other only 144. Until better data are 
available, perhaps the psychologist will con- 


sider that this test indicates that, when 
asked to name an hour at random, 25 per 
eent of the human race will name an even 


hour, 30 per cent additional an even quarter- 
or half-hour, 25 per cent more an exact 
multiple of five minutes, and the remaining 


20 per cent an odd minute. One faithful 
soul even split his minutes, and reported 
8.4714, 


Keys—and Other Things 

The sixth test involved identification of a 
specific object which I held in my hand, and 
which was described in no further detail 
than that. Three people out of 461 correctly 
named it as a key. No caleulation of prob- 
abilities is possible; for we don’t know how 
many different objects might have 
named, and we couldn’t weigh the psycho- 
logieal factors very accurately. That these 
were large is proved by the fact that about 
200 people named an object that, consciously 
or subeonsciously, was suggested to them by 
the idea that I had got it out of my pocket 
as I spoke. There were 55 pencils, 37 
watches, 34 pocket knives, 22 coins of one 
sort or another, 21 fountain pens. Outside 
the group of pocket pieces, the most popular 
guesses were a book (40), an apple (29), a 
ball or something else involving the idea of 
sphericity (17), a block, cube, square piece 
of wood, ete., (18), a paperweight (12), a 
hat (11), a stone (10), an orange (10). In 


all, eighty different objects were mentioned. | 


A number of people were, consciously or 
otherwise, trying to outguess me, with such 
selections as a cabbage, a doll, a flower pot, 
ete. The two who said a silo and a cow had 
not, presumably, heard me say that I held 
the object in my hand. 

Test No. 7 was based upon an advertise- 
ment from the Sunday paper; the identifica- 
tion of the product was asked, by kind 
rather than by specific trade name. Of 459 
replies, 14 named the article correctly as a 
dentifrice. Now tooth pastes are adver- 


tised, but not nearly so freely as automobiles | teners’ thoughts away from a man standing 
and a lot of other things—and one whose | still; and if he isn’t standing still, what more 


THE 


strike on the soap first. I should 
have been prepared to find considerably less 
hits here. Still, 14 of my audience may 
Per- 


that it} 


haps we may say of this test, alone, 
makes it difficult to conelude with certainty 
that telepathy was not at work. 

The final number on the program was a 
very dramatie picture of a cross-country run. 
It was described merely of a sporting 
event, and the audience were asked for fur- 
ther details. Of 465 replies, nine indicated a 
foot race or even a cross-country run; and 
six others said just a race, without indicat- 
ing whether they had men or horses in mind. 
Baseball, golf and boxing got a heavy pre- 
ponderance of the votes, indicating that this 
test was largely answered on psychological 
grounds dictated by personal interest and 
the season. Devotees of mah jong will per 
haps be gratified that in the opinion of sev 
eral members of the radio audience, this 
pastime qualifies as a sporting event. 
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SUIT THE SERVICE 


To overload a bearing, any bearing, is to send 
it quickly on the path of destruction. Yet there 
is no need to pay the cost of a bearing whose 
capacity is greatly in excess of the work de- 


manded of it. 


have an ample factor of safety. When prop- 
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The Critical Test 

The fifth test will take a lot of discussion. 
For it, nearly as [I ean reproduce the 
exact words, the announcement was: 

“On the next test I must give you a little 
more time, and I must take a little more 
myself to explain what is wanted. You will 
recall that when you were very young you 
used to draw human figures in simple out 
line—a cirele for the head, an ellipse for the 
body, four straight or bent lines for arms and 
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legs. We have before us in the studio four erly installed and lubricated and not over- 
sketches of this character, each engaged in | ° P . 
some definite action or standing in some oaded, they will last indefinitely. Each grade 


definite position. These actions and positions 
are such as can be easily drawn, easily ree 
ognized, and easily described. Please try to 
reproduce the four sketches, or write down 
words indieating what they represent.” 

In drawing the originals during an idle 
moment of the afternoon, I had set them 
rapidly down in a row, without any partie- 
ular mental effort—just letting them flow off 


and type is designed to be the least expensive 
ball bearing which will do the work satis- 


factorily. 
Send for new catalog 


THE SCHATZ MANUFACTURING CO. 


230 Fairview Avenue 





my pencil as they flowed into my mind. : 

They represented, in order, a man waving a Poughkeepsie - New York 
| flag: running: standing on his head: and 

kicking a football. I had intended to tell ; susnen nono mnananensnnenoqenepnane noone sousennpesetnonansneseeveqto ones snmnetepntonnoensesnvgnneesne 

the audience that they might insert such . 

| aceessories (flag, football, ete.) as were re- 

quired by what they had in mind: but I 

refrained from this as being too strongly 


|} ment 


been | 








Scuatz Mrc. Co. and Wisconsin 


suggestive. Plenty of them did it, anyhow. 

It is important to observe that any argu- 
about the psychological probabilities 
which we may apply to the returns, attaches 
equally to my originals; my mental processes 
in drawing these were, presumably, quite the 
same as those of the non-telepathie respon- 
dents—who of course constituted a majority. 
at least, of my audience. 

On this test, 403 people drew four figures. 
Seven more drew single figures only, which 
were scored as pertaining to test 5A. On 


this test, ten seored successes in whole or 








in part. Eight people drew a man waving 

an unmistakable flag—two drawing him first. 

and six in some other rank. Two left it P ° . 
doubtful whether it were a flag or something Cl th H 
else—a hatchet, particularly; one of these ipping e air 
had him in the right order and one in the | \ 





o 
wrong. For seoring purposes, Dr. Murphy of a Nation! 
and I agreed that those who drew the to eet | 

| ODAY, in thousands of busy barber shops, 
| men ease themselves into friendly chairs 
| and have their hair cropped in a better, quick- 
er way by an electric clipper. Thanks to the fractional horsepower 
motor—which made this ingenious device possible—another vision- 
ary possibility has become a practical reality. Thanks to Dumore 








correctly but in the wrong order ought to get 
full credit. On 5A we gave half credit for a 
doubtful flag; this made eight successes and | 
two partial successes out of 410 returns- 
neither positive enough nor negative enough 
to get excited about. 

The returns for the other three little fig- 


ures, however, were decidedly exciting. Of| fractional horsepower motors and to Dumore advisory engineers, 
403 people answering these three, no less| the Moore Electric Hair Clipper—pioneer of them all—has won and 
than 100 drew a man running—27 getting | retained the leadership of its field. 

him correctly in second place and 73. in 


Perhaps our Engineering Department can do for you as they did 
for Moore. The personnel of this department have for years been 
accustomed to adapting fractional horsepower motors to new appli- 


other orders. Of the same 403 people, 25 
drew a man standing on his head—-14 cor 
rectly in third place, 11 in some other place. 





Type-A Stripped 
A, h. b. Cast tron frame, 


And 25 of them did something with the kick posing _— ote + cr amenity Sasa 1g rae eel enamel finish. Babbitt 
“ " . -—t Marine tu x Of feed 
ing man, We recognized 11 complete sue- | nag perp € po P . Operate on A.C. or D.C. 


if you are a manufacturer planning to change the power unit you are 
now using, you will find the advice of these experts to be extremely 
useful. Write them anytime—they welcome problems that aren’t 
easy. 


cesses, where the little figure was actually 
kicking a ball: and 14 partial successes, | 
where he was just kicking the air. Of the | 
11, four were in order and seven out; of the | 
14, one was in order and 13 out. 


WISCONSIN ELECTRIC COMPANY 
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This raises several critical questions. The 
mere score seems high, not alone on the run- 
ning man, but also on the inverted man and 
on the kicking man. Indeed, looking at the 
thing psychologieally, the ruming man is 
perhaps less alarming than the other two. 
When I ask for a man engaged in some 
definite action, inevitably, I turn my lis- 


bearings, erease cups. 
Operates cn A.C. or D.C. 


No. 3GM Stripped 

\ih.p. Aluminum frame, 
enamel finish. Norma 
bearings, ventilated. 
Operates on A.C. or D.C. 
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C H C Broadcasting 


(The gentleman from Saginaw speaking:) 


“I feel that in Scientific American you have 
a real achievement to your credit, that of 
treating the developments of the scientific 
world in a manner that is convincing, carries the earmarks 
of technical accuracy, is interesting and intelligible to the 
lay reader, and yet avoids the sensationalism of many 
so-called ‘popular’ publications. 


“It is by far the best publication in its field. It is invaluable 
in giving one that general knowledge of scientific and 
technical progress without which no one, whatever his 
station in life, can claim to be reasonably well educated.” 
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{natural to think of, what more ridiculously 
|}easy to draw, than a man running? It 
| really seems as though 100 instances of this 
choice are more to be expected than 25 cases 
where my listeners give a man on his head, 
or a man kicking. 

Then the man on his head gives us an- 
other large metaphorical mouthful to chew 
jon. On the other three sketches, 119 more 
or less correct replies included 33 in the 
right order and 8&6 in the wrong—a mere 
28 per cent being in the right place. But on 
| the man upside down, no less than 56 per 
| cent of the correct answers are in the correct 
order. Can it be possible that this is acci- 
dent, or psychology? 





Our first attempt to explain it as psy-| 


chology seemed, rather, to make sense. We 
argued substantially to this effect: 
Confronted with the demand to draw four 
human figures in action, the average person 
will probably exercise considerable ingenuity 
and originality on the first one, and will 
then relapse into a quick-and-easy, natural 
choice on the second. Or he will make the 
quick-and-easy. choice first, and the ingenious 


| one second. In either event, having been 
|} natural, and drawn a running man; and 
having been ingenious, and drawn a man 


| waving a flag, or something of comparable 
unusualness—he will be at a temporary loss 
for a third alternative, and will reach this 
only after a process of more or less con- 
| scious and deliberate search. Undertaking 
this search, what more logical or psycholog- 
ical than that he should turn the figure up- 
side down? Certainly, having made a choice 


for three of my originals which falls in with | 


| this argument, I am in no position to refute 
it. The only refutation—for that matter, 
the only verification—would lie in specific 
tests. So Dr. Murphy and I, individually 
and collectively, attempted a series of tests, 


designed to learn what would be the response | 


|of the human animal, in general, to the de 
mand that he draw four of these little 
figures. 

This test was made upon six groups, of 
students in some cases and office workers in 
others, and under conditions that were pur- 
posely varied; but always with tie effort to 
deseribe what was wanted in the words I 
had used in the origina! radio test. The con- 
trol test was applied, in all, to 163 persons. 
The variation of conditions had no effect that 
I ean see, and for that reason, I shorten the 
diseussion by ignoring it, ignoring the sep- 
arate groups tested, and giving the results 
in a lump. 

Of the 163 subjects, only three drew a 
man waving a flag; and all three put him 


in first place, the position he occupied in the | 


original test. Thirty-four drew a man 


running; seven putting him in second place | 


| as on the radio test, while 17 put him in 
first place. That is to say, 24 followed the 
| psychological argument advanced to account 
for the large number of runners; of the re- 
maining ten, six had the runner third and 
four had him fourth. Only five of the 163 


control subjects drew the man on his head of 


one put him in third place as on the radio 
test, two in fourth place, one each in first 
land second place. Six drew a man kicking 
a ball (one in fourth place as over the 
radio; three first, and two third) ; while six 
|others drew the kicker without the ball 


(again one in fourth place; two first, three | 


third). 


Test vs. Control 


Comparing with the radio results, we find 
that 14%45 per cent of the radio 
| scored a full suecess on the flag-waver, with 
two per cent scoring some measure of sue- 
cess; while of the control subjects, two per 
|eent scored a complete success, and none a 
partial one. Obviously there is no evidence 
that the telepathy test brought out any 
| telepathy, on this item. 


Of the radio audience and equally of the 


test subjects, 21 per cent were successful 
with the running man. Six per cent of the 
radio subjects put him in the same place 


that I had put him in, and only four per 
cent of the control subjects followed me here. 
This divergence would be of doubtful sig- 
nificance, even if repeated for several tests ; 
on the single test it meant nothing at all. 
Again we have no justification to infer that 
telepathy was at: work. 

Of the radio audience, six per cent drew 
a kicking man, with about three per cent 
giving him a ball to kick; while slightly 
more than ore per cent put him in fourth 
place, as I had done. Of the control sub- 
jects, 744 per cent drew the kicker, and 
again about half of them gave him a ball to 
kick, with little more than one per cent plac- 
So again, significant as it 


jing him fourth. 


subjects | 
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be, there is nothing here. 

Six per cent of the radio fans drew a man 
on his head; 3% per cent of them correctly 
put him in third place. Of the control sub- 
jects, only three per cent got him in at all 
and less than one per cent got him in third 
place. Here we have the one result which 
makes it possible to suggest that telepathy 
may have been at work. Of course such an 

| explanation would be hasty from one test; 
| but at least, in this one instance from the 
twelve there is something left to explain. 

Analysis may take one further turn. If 
certain individuals among the audience were 

| displaying any tendency toward telepathy, 
we should expect them to be right, in the 
long run, more often than the bulk of the 
respondents. We can try this out very nicely 
by looking at the 41 respondents who got 
more than one item right or partly right. 
Did they score more consistently with their 
| second successes than the bulk of the sub- 

scored with their first and only 


= at first glance that this test might 
} 
| 


jects 
| Successes ? 
To answer this we must have’ a figure 
| representing the probability of getting each 
| question right; and in this, as we have seen, 
| psychological considerations enter which we 
cannot evaluate accurately. We dodge this 
| by assuming that, for purposes of dealing 
| with this test, the correct probability on 
each question is represented by the perfor- 
mance. If 78 of our respondents out of 448 
have the Times test right, we assume that 
the probabilities of getting it right, for this 
audience, are 78 in 448, or 1 in 5.74. This 
puts us on a solid basis. 

Under this convention, since nobody got 
the first question right, the probability of 
getting it right is zero; so we omit it from 


the argument entirely, and proceed as 
though the remaining eleven items consti- 
tuted the entire series. 

| Let us take the Times test again. When 


we know what the separate probabilities are 
for getting each of the remaining ten tests 
right, we know automatically what the prob- 
abilities are for getting each wrong. We 
ean calculate from this the chance of getting 
them all wrong. But knowing this, we 
know the probability of not getting them all 
wrong—which is to say, the probability of 
getting one (or more) of them right. This 
figure applies equally to those who got the 
Times test right and to those who got it 
wrong—so far as guessing the answers is 
concerned. But if any or all of those who 
got the Times right show a tendency toward 
telepathy, they ought to better the prob- 
ability for the remaining tests. And the 
same argument applies with each single test, 
and each residual group of ten other tests. 
Of those who answer any question correctly, 
we can always say how many ought to be 
right on something else. If performance ex- 
ceeds these figures, we may fairly suspect 
telepathy of responsibility for the unearned 
increment. 


The Final Angle 


Of those who got tests 3A, 3B, 4, 5A, 
5B, 5D, 6, 7 or 8 right, the table of page 
382 makes it plain that in no single instance 
was the percentage scoring a second success 
greater than the percentage of the general 
herd who scored a single success in one of 
the remaining tests. Equally for the general 
ease, this table shows that those who got 
anything at all right did not score second 
successes any more freely than the general 
herd seored first successes. Indeed, on most 
of the individual tests and on the general 
| ease, the group who had got one item right 
did not even do so well as did the common 
herd. 

But to all this there stands one con- 
spicuous exception. Of those who got the 
man-on-his-head of Test 5C right, only 11, 
on pure chance, were entitled to get any- 
thing else right. In point of fact, 16 got 
something else right. The slight possible 
significance which this single observation 
would ordinarily possess is considerably en- 
hanced by the fact that it was this very test 
which, on its own grounds, gave us reason 
for suspecting that telepathy might have 
been at work. There is absolutely no de- 
pendence between examination of the re- 
turns in these two ways—absolutely no in- 
herent why the test that shows up 
strongly from the one angle should show up 
strongly from the other. That this test does 
exactly this is possibly significant, and cer- 
tainly of extraordinary interest. As regards 





reason 


definite conclusions, of course, there is 
“nothing to say” until further tests have 
been made. These will proceed as rapidly 


as possible; some being made as was the 
first one, with such improvements in tech- 





In dealing with them please mention ScIENTIFIC AMERICAN. 




















ass 








































JUNE, 1924 


required by a Valley Bali ~ 


Bearing Motor doing the 
same work. "i 


Valley Motors are available’ 
Polyphase, 4 to 40 h.p.; 4 


Single Phase, { to 5 h.p. 
Send for Bulletin No. 8:22. 


VALLEY ELECTRIC CO. 
3157 S. KINGSHIGHWAY 
ST.LOUIS, U.S. A. 


Representatives in Principal Cities 

















ee raeeeeee 


= 









Beach Haven has the best combina- 
tion of seashore features on the 
Atlantic Coast. @ Matchless bay for 
sailing, always good fishing, perfect 
beach and bathing. @ The ENGLESIDE 
has all the modern conveniences, 
private baths with salt and: fresh 
water, and is a home as well as a 
hotel. Sure relief from hay. fever. 
Open June 20th to September 30th. 
Five Tennis Courts. 
Send for booklet. 
THE ENGLESIDE 
COMPANY, Inc. 
OWNERS 
ROBT. F. ENGLE, Treas. and Mar 
BEACH HAVEN, N. J 




















SCIENTIFIC AMERICAN 


nique as experience suggests, and others be- 
ing made in a less promiscuous fashion with 
those of our high scorers from the first test 
who display willingness to give us a little of 
their time. There are enough who got com- 
plete or partial successes on three separate 
items to make the hunt through the list for 
real telepathists quite worth while. 


Coal and Coal Tar 
(Continued from page 390) 


used in enormous quantities during the war 
and which is also of some importance as a 
commercial explosive. It forms the starting 
point for the manufacture of a large num- 
ber of intermediates which are used in 
making various dyes and drugs. Xylene is 
also used for similar purposes. Naphthalene 
is the ordinary tar camphor, which is used 
to combat the moth in its depredations on 
clothing. It is also used in preserving 
hides.. It is estimated that the potential 
naphthalene in the coal tars produced in 
America, is probably far in excess of 100,- 
000,000 pounds a year. The crude carbolic 
oils, phenol and the cresols are used for 
many purposes in preparing disinfectants, 
sheep dips, flotation oils (oils used in sepa- 
rating the metallic constituents from the 
gangue in ores), manufacture of synthetic 
tanning materials, dyes, perfumes, photo- 
graphic developers, explosives, pharmaceu- 
ticals, ete. 

Anthracene is used as the starting point 
in making alizarin and vat dyes. The pitch, 
that forms the residue, is employed in making 
roofing felts, paints, as binders in making 
molds for casting steel and other metals, as 
binders in briquetting coal dust, waterproof- 
ing dams and econerete in general and for 
many other purposes. In recent years cer- 
tain of the higher-boiling-point fractions of 
coal tar have been utilized for the manu- 
facture of lubricants used as substitutes for 
mineral lubricating oils and greases. The 
Germans developed this industry during the 
war when short of mineral lubricants. 

During the war, when the demand for 
benzene and toluene was very great for the 
manufacture of military explosives, processes 
for scrubbing these products out of illumi- 
nating gas were developed. To-day prac- 
tically all of the benzene and toluene recov- 
ered in gas manufacture is scrubbed out of 
the gas, and the tar that is obtained ac- 
eordingly contains very little of these con- 
stituents. 

It has been shown that coal is burnt in 
the furnace and stove to produce heat and 
power. No matter what the fuel is, whether 
| 
| 





it be a liquid or a solid, it must first be 
converted into the gaseous condition before 

it can produce heat. Thus every kitchen 
stove or steam furnace is a small gas pro- 
ducer, whose efficiency is low compared with 

| the gas-generating apparatus in the gas 
| plant. The efficiency of an average steam 
furnace is only about 50 per cent, while 
that of a gas-generating plant is 85 and even 
90 per cent on the thermal basis. The 
logical conclusion is first to convert the 
coal into gas at the gas plant and then 
to burn the gas in the place of coal. 

The time is undoubtedly coming when coal 
will be supplanted as the common fuel, for 
the waste in heat and valuable by-products, 
that ensues when it is burnt in the stove, 
steam furnace or under the power boiler, 
| is too great to go on indefinitely. What the 
fuel of the future will be will depend on 
how economically and efficiently it can be 
made and distributed from the place of 
manufacture to the consumers. Everything 
points to gas as the permanent fuel of the 
| future. It is possible that the gas will be 
produced right at the coal mine and dis- 
tributed through a system of pipe lines, much 
like the present oil pipe lines. The coke 
produced will then be consumed for metal- 
lurgical purposes, or itself converted into 
more gas, the by-products collected and 
manufactured into valuable substances and 
the gas alone used as a fuel. 
| In our country, with its large natural 
| resources, with its apparently limitless sup- 
| plies of coal, iron and other essential com- 
| modities, the moment of exhaustion of these 
supplies seems far in the future. But that 
moment is surely approaching and even now 
we hear estimates made of the day on which 
eur oil resources will be exhausted. It is 
time now to give a thought to the future. 
Coal will not always be so plentiful, and 
if we have learned anything from our experi- 
ences during the past years’ coal shortage, 
' we must have formed some idea of a time 
when there will be no coal and of the dire 
things that could happen then if we do not 
prepare now to develop other fuels to take 
its place. 
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Our Abrams Investigation—IX 
(Continued from page 383) 


to time to follow the progress of the tests, 
but no one else saw it until the end. 

For Series I, Mr. Lesearboura served as 
reagent. While working with the fourth 
specimen, the reactions became “tired” and 
the Series was suspended. It was intended 
to return to it later; but examination of the 
three sets of readings obtained made it plain | 
that these three specimens must be adjudged | 
identical—if the readings for the remaining | 
specimens did not diverge from these, the test 
would be worse than a failure, in that it| 
would not discriminate at all between the | 
specimens. The three specimens thus asso- | 
ciated were numbers 1, 4 and 5; the identical 
specimens were 1, 2 and 5. The Series was 
considered as completed, and scored as aj} 
semi-sueccess, 

For Series II one of the physicians acted | 
as reagent. The readings for specimens 2 and 
3 were very closely parallel. After some dis- 
cussion, it was decided that of the other 
four, number 4 got closest to these two. The | 
identical specimens being as in Series I, 
Series II was therefore a total failure. 

After four specimens had been tested in 
Series III, using an attaché of the doctor's | 
office as reagent, the reactions were com-| 
pletely “exhausted” and the test had to be! 
It was plain that no two of the 
four specimens tested could be pronounced 
identical. Since the two remaining untested 
might have come out as identical with any 
one of these, this Series could not be rated 
at all. Its readings, however, are available 
for checking against those of Series I and 





| Ll, for which the same specimens were used, 


und in the second table on page 383 they are 


| displayed and used for that purpose. 


| the reagent. 


In Series IV, a young lady attendant was 
The identical specimens were 3, 
4 and 5. It was difficult to choose between 
2, 4, 5 and 6 on the basis of the readings 


| obtained; the most plausible selection seems 


to involve the throwing out of the fourth 
specimen, on the ground of the low reading 
for rate 60. The test then becomes a total 
failure. 

Of Series V, made with Mr. Lescarboura 


| us reagent, no three of the specimens stand 
| out as in any way probably identical; and 





j}and one a 


attempting to force a choice, the physicians 
could reach no agreement as between the 
three combinations 1, 4, 5; 2, 3, 4; 3, 4, 6.) 
Two of these combinations are wholly wrong 
and one partly wrong; the identical speci- | 
mens were 1, 3, 6. Combined with the ob- 
vious failure of the test to make a elear 
distinction, this seems to warrant the ver- 
diet of total failure for Series V. 

Series VI, one of the physicians as re- 
agent, points fairly straight to specimens 1, 
2, 5 as the identical ones. Made with the 
same specimens as Series V, this is another 
total miss. 

Of five tests, four were complete failures 
partial failure. This is very 
much worse than one should score with out- 
right guessing. It would seem that the 
method employed was sufficiently discredited 
by these findings; but if we arrange the 
returns a little differently, we must grant 
that the performance attained in these tests 


| looks even worse. 


| specimens of identical origin. 


In Series I, IL and IIL combined, six 
sets of readings, in all, were made upon 
Series LV gives 
us three such readings; and Series V and 
VI together give us six. If there is any- 
thing at all in the electronic diagnosis, the 


| readings ought to agree fairly well within 





each of these three sets. It is putting it| 
very mildly indeed to say that they fail 
wholly to do this. . 
For rate 57 on the samples of the first 
day, readings run from 4 to 44; and they 
are quite evenly distributed through this in- 
terval. They are so seattered that it is idle 
even to talk about averaging them; the aver- 
age of 4, 13, 21, 22, 23 and 44 is quite with- 
out mathematical signifieance. Similarly, 
rate 55 runs the gamut from 0 through 4 to 
11. What would we say of a scientist in 
any field whatever who couldn’t determine 
the correct reading, in degrees or volts or 
centimeters or grams or seconds or what- 
you-will, any more accurately or consistently 
than this? What would we say of him if, 
in response to a straight yes-and-no propo- 
sition, he gave us three yesses and three 
noes, as these rates do when asked the sex | 
of this subject? What would we think of 
him if, after this showing, he continued to 
use, with apparent confidence, the method 
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day is another particularly damning thing. 
For that matter, rate 57 on this day is a 
most extraordinary exhibit, if offered in 
support of the technique under which the 
readings are made; three answers slightly 
above 20, and three more slightly in excess 
of 30, are pretty crude. And what of rate 
55 on the second day? or rate 60 for this 
day? or rates 42 and 60 for the final day? 
Isn't the answer pretty obvious? Can we 
possibly believe that this technique is any- 
thing more than subconscioiusly directed 
guess? 

Of course, if the electronist were diagnos- 
ing a patient from one of these specimens, 
the chances of contamination, ete., ete., ete., 
would be considerably greater than in our 
earefully conducted tests, with their elabo- 
rate ritual. But in that case nothing would 
be said throwing question upon the results; 
while in the present instanee, the electronist 
will protest and protest upon the greunds in- 
dicated. Just by way of letting him have 
his way, let’s turn, then, to the readings 
for the individual samples. Surely he can 
not, without losing his face entirely, claim 
that two tests made, in quick succession, 
upon the very same sample, may diverge 
seriously and properly and without em- 
barrassment to the Abrams claims. 

On the first day, specimen 1 gives readings 
of 22 and 44 for rate 57; O and 11 for rate 
55; 0 and 6 for rate 58. Specimens 1 and 6 
of the third day show an alarming variation 
in rate 55. Among the single, isolated speci- 
mens, there is even more of this sort of thing. 
On the first day, specimen 3 gives 4 and 13 
for rate 57; specimen 4 gives 14 and 24, 2 
and 15, male and female, for the same rates; 
specimen 6 gives five discrepancies that run 
all the way from 200 to 1800 per cent. 
Though this might well set the climax, we 
must still direct the reader's eye to the 
readings of Series V and VI, with 21 
matched against 32 and 34, 2 against 11, 3 
against 23, 7 against 3—and all three of the 
specimens contradicting themselves on rate 
49! It would certainly be fair to remark 
that, if these rates correspond to anything 
in the pathology or physiology of the sub 
ject from whom the blood was taken, we 
should hardly expect that two individuals 
taken at random would exhibit such wide 
discrepancies, in general, as do these speci 
mens taken from the same person. 

The showing would be far worse, were it 
not for the objectionable lowness of the 
readings. Were it pretended that they are 
at all minutely accurate, this would not be 
so bad. Readings of 0 and 1, of 1 and 2, 
ete., can be compared, easily enough, if only 
we know that 0 means O and 1 means 1 and 
2 means 2. But when it is understood to 
begin with that all that any of these readings 
mean is “low,” they cannot be intelligently 
compared. Let us see just what a little 
mathematical conventionalizing will do to 
discount this inconvenience. 

Where at least one of the readings for a 
given rate exeeeds 5, we can make intelligent 
comparison. Confiding ourselves to read 
ings from the same single specimen, there 
are 29 such comparisons to be made from 
the appended tables; and of these, only five 
show reasonable agreement between figures 
which should be identical, the other 24 di- 
verging. If we extend the comparison to 
cover all samples from the same subject, the 
number of comparisons which we may make 
is increased to 72; and 18 of them are 
reasonably close, while the remaining 54 are 
in discord. Surely this is a most disrepu- 
table showing for a procedure which is 
claimed to be from 80 to 90 per cent right- 
when we are not watching; and which is 
used by its supporters as a basis for dis- 
crediting the standard clinical diagnosis. 

The straight yes-and-no proposition of 
rate 49 gives us another dreadful showing. 
Confining our attention to individual speci- 
mens, fifteen independent comparisons are 
possible; and of these five are in agreement 
and ten in disagreement. If we permit our- 
selves to compare distinet specimens from the 
same individual as well, we get a total of 41 
comparisons, of which 17 check and 24 re- 
fuse to check. If frankly guessing, we ought 
to be right on this 50-50 question exactly 
half the time. And here, where we are 
alleged to be doing something better than 
guessing, we must be right considerably more 
than half the time—instead of which, we are 
wrong practically two-thirds of the time. 

Here, then, is a scientific test of E. R. A. 
which cannot be repudiated without serious 
complications, sinee the doctors who col- 
laborated with us in this series of tests are 


by which he had reached these extraordinary | the sponsors of a well-known and widely 


findings ? ; 
Rate 55 for the six readings of the third 


circulated report which endorses the basic 
claims of Dr. Abrams. 


Goprrey Conveyor Co. and JomntTLess Fire Brick Co. have our endorsement. In dealing with them please mention SCIENTIFIC AMERICAN. 





ie eh i 


til 





—|| weer | | 



















JUNE, 1924 






























hangi 
AIR-FRI 
957 Raymond Bidg. 


Dayton, Ohio, U.S. A. 





Catalog FREE! 


Send for the MONARCH Lathe Catalog 

-fully illustrated—every type Lathe, up to 
30 inches swing. Illustrated here is the 
MONARCH Jr. Lathe —an accurate, com- 
pact, trouble proof Lathe for Inventors, Ex- 
perimenters, Mechanics and Auto Repair- 
men. Fully 
equipped— 
semi - quick 
change gear— 
auto safety de- 
vices. 


2705338 


Also built with bed lengths up to 5 feet. Made in 
il inch swing size too, at slightly higher price. 
THE MONARCH MACHINE TOOL CO. 
430 Oak Street Sidney, Ohio 














“WONDER” COLD PIPE, TUBING 
AND BAR BENDERS 


Standard of the World 
Hand and Motor 
Operated 
14 Sizes of Machines 
What it costs to pond pipe 


—— 

: our way, per bend: 
l-inch pipe - - Sects 
2-inch pipe <- - 10 cts 
4 inch pipe - . 4 cts 
6-inch pipe - - cts 

i! ~ R-inch pipe - - $1.00 














‘ , A American Pipe Bending Machine Co. 
32 Pearl Street, Boston, Mass. 
| Reg. U. S. Pat. Off 


In Singapore 
Straits Settlements, Porto Rico, Canada, throughout 
the U.S. A.—and on steamships using waters of the 
various ports of the world—Unisol is being success- 
fully used by those who are interested always to the 
| point of maintaining first-class operating conditions. 
} If we were not 100% sure that Unisol will cor- 
} rect undesirable boiler feed water conditions, we 
| would not offer it, nor would we forward it through- 
| out the world ON APPROVAL. Pamphlet on request. 


UNISOL MFG. CO. =.-:- Jersey City, N. J. 














FSCOPES 


W.& 0. MOGEY 
PLAINFIELD, N.J 











CHICAGO 
HIS, the newest of Chicago’s fine hotels, 


offers a quality of accommodations at 
rates as low as from $2.50 to $5.00 a day. 
Each room is large, airy, has private bath 
and is exquisitely furnished, 


Get off the train at the 63rd Street or the 
Englewood Station and you are a few min- 
utes from the Pershing. The right place to 
stay if you enter Chicago via any one of over 
30 railroads, including the Michigan Central, 
Illinois Central, Big 4, New York Central, 
Pennsylvania, or Rock Island. Near all 
Chicago by means of boulevard motor 
coaches, elevated express trains, surface cars 
and suburban trains. 


For reservations or folder address Harry E. 
Rice, Pres., Rice Hotels Corporation, Cottage 
Grove Avenue and 64th Street, Chicago. 


























The Blast Factery 
(Continued from page 386) 


to an overhead belt drive. The various dry 
ingredients—nitrate of ammonia, nitrate of | 
soda, wood pulp, cornstarch, ivory nut meal, 
chalk and sulfur, for ammonia dynamite for 
instance — which have been previously 
weighed out and screened together in the 
proportions called for by the formula, are 
poured into the bowl and the wheels are 
driven two or three turns to level the heap 
down. Then the nitroglycerin is slowly run 
in through a rubber tube from the buggy 
and the machines are started. As the wheels 
revolve, an inner and an outer plow attached 
to each keeps throwing the powder from 
the sides of the bowl back under the wheels 


|} so that it will be thoroughly mixed. The 


mixture, much like brown sugar in appear- 
anee, but feeling a trifle oily, is the finished 
dynamite and it is henceforth treated with 


| the respect due a high explosive. Every 


crumb thrown on the floor by the revolving 
wheels is carefully swept up lest it be stepped 
on and explode with sufficient violence to 
set off the whole mixing. Here, as in the 
nitrating house, the machine seems to domi 
nate. The men move about quietly in their 
rubber soled shoes, silent, as if listening for 
the slightest irregularity in its motion, the 
stillness and the care and precision of their 
movements as they tend the machine sug 
gesting a ritual and creating a feeling almost 


| religious. When the mixing has continued 


for a stated time, fixed by the laboratory 
for each kind of dynamite and measured by 
a sand glass, the mixers are stopped and the 


| dynamite is shovelled out with wooden 


shovels into wooden boxes and sent to the 
packing house. The process of mixing 
straight dynamites is the same as that used 
for ammonia dynamites, the difference being 


| that the former contain a larger percentage 


| soon as one row of cartridges is packed full, 


| consists of a bronze bowl, shaped like an 





| table below. 


| and with two paddles operated by an electric 


| bow], a small percentage of nitrated cotton 
| is added and the paddles are started. The 


| ingredients, similar to those used in other 


| fix a time and temperature for mixing which 


of nitroglycerin and no nitrate of ammonia. 

At the cartridge packing house the bulk 
dynamite meets the paper shells which have 
been made in the shell house and sprayed 
with hot paraffin to waterproof them, and 
a very ingenious machine packs the explosive 
into the shells. The dynamite is dumped 
on an inelined conveyor which feeds it into | 
a hopper at the top of the machine, while | 
the paper shells are fed automatically into 
a revolving drum beneath the hopper. A 
battery of tamps operated by a friction 
drive rise and fall in the shells until the 
powder is packed to a uniform density. As 


i 


the drum automatically revolves, bringing 
another row of empty shells under the 
tamps, while the open ends of the filled 
shells are folded over and the finished eart- 
ridges are dropped into a trough from which 
the operator gathers them up to stand them 
on end in crates. 

The processes of mixing and packing gela- 
tin dynamite differ somewhat from those 
employed for the types which are of a granu- 
lar consistency. The gelatin mixing machine 


oval and supplied with a hot-water jacket 


motor. The nitroglycerin is run into the 


nitroglycerin is gelatinized by the nitro- 
cellulose and this gives the dynamite plas- 
ticity and water resisting power. The dry 


types of dynamite, which have been previ- 
ously sieved together, are next poured in 
and the agitation is continued until the mix- 
ture becomes uniform and reaches the proper 
degree of plasticity. To determine this point 
demands the nicest judgment. for while on 
one hand the degree of gelatinization directly 
affects the efficiency of the dynamite, on the 
other, science has never yet been able to 


would yield a uniform product from different 
mixings. The gelatin foreman must decide 
when to stop the agitation according to the 
look and feel of the dynamite. 

In the gelatin packing houses, the plastic 
mass is fed into the hopper of the packing 
machine and a revolving worm in the hopper 
squeezes it out through multiple nipples into 
the paper shells held in shuttles on a turn- 


The crates of cartridges from the cartridge 
packing houses are transported to box pack- | 
ing houses and dipped into a vat of hot par- | 
affine. The cartridges are then packed by | 





| hand into wooden boxes—25 or 50 pvunds 


net weight—which are either loaded at once 
into freight cars or stored in a magazine | 
until needed for shipment. 

Several carloads of dynamite are shipped | 
from this great plant every day—some 50,- | 
000,000 pounds annually. It goes into the! 
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CINDERS DiscHarceo 
Inro Twese CHAMBERS 


Fan 


Warer CooLeo 


CINDERS DISCHARGED 
To Hopper 


| Diagram of a. i 
lating action on the wheel § 


SHOWERS OF CINDERS, pouring from your chim- 
ney tops and scattered by the winds over the build- 
ings and sidewalks around your plant do not foster 
friendly neighbors. Your stacks may be breeding 
ill-feeling and damage suits. End this nuisance now. 


The Sturtevant Cindervane Fan will automatically 
separate and divert all cinders into a hopper, allow- 
ing only dust-free gases to leave the stack. At the 
same time the fan produces an efficient induced 
draft that will improve combustion and increase the 
capacity of your boilers. 


A Sturtevant engineer will study the problems of 
your plant and furnish estimate, on request. 


Bring Your Problem to Sturtevant 


B. F. STURTEVANT COMPANY 


Plants located at 


Hyde Park, Mass. Framingham, Mass. Sturtevant, Wisc. 
Camden, N. J. Berkeley, Cal. Galt, Ont. 

Sales Engineering Offices Foreign Representatives 
Atlanta, Ga. Los Angeles, Cal. Sturtevant Eng. Co. Ltd. . London 
Boston, Mass. Montreal, P. Q. Sturtevant Cie. . . - Paris 
Buffalo. N. Y New York City American Trading Co. . . Tokio 

“xs ip gh . American Trading Co. . Shanghai 
Camden, N. J. Pittsburgh, Pa. Catton Neill Eng. and Mach.Co. Manila 
Chicago, Ill. Portland, Ore. oe Neill oer “or - Honolulu 

» ati, , N.Y. . P. Gregory 20. Ltd. . -Sydney 
pss Pao eee Mo Blair, Reed & Co. Ltd. . Wellington 

eveland, o St. eee Wesselhoeft and Poor , Caracas 
Dallas, Texas Salt Lake City, Utah Wesselhoeft and Poor ‘ Bogota 
Detroit, Mich. SanFrancisco, Cal. General Machinery Co. . Tampico 
Hartford, Conn. Seattle, Wash. Pedro Martinto Inc. : Lima 


Compania Italo-Americana de 


Indianapolis, Ind. Toronto, Ontario rtacion : Beene Afuse 


Washington, D.C. A. E. Barker > - Johannesburg 
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Every Executive 
Should Have This Book 


In this booklet you will find helpful 
suggestions that will aid in the solution 
of many of your manufacturing problems. 

fhe booklet gives typical examples of 
how manufacturers in widely different 
lines have lowered their production costs, 






















ekiminated excess weight and expensive 





machining operations and have gained 
numerous other advantages by replacing 
castings and forgings with Stampings: 
Pressed Metal parts. 

It may be that a closer analysis of your 
product will show that a re-development: in 
pressed metal of one or more of its parts will 
result in economies that you cannot afford 
t& ignore 


G.P.aF. SERVIC 


“KNOWING HOW SINCE ‘S!I" 
















The facilities of our vast plant of 15 acres with its complete 
mechanical equipment and more than 1,350 workmen are at your dis 
posal Our more than 42 years’ experience in this specialized work 
gives assurance that we are well qualified not only to advise you intel 
ligently but also to execute promptly any order, no matter how large 
or how intricate the design may be. 


Write for NEW booklet today 


Sent on request to all interested in lowering production costs. Address 


Geuder, Paeschke & Frey Co. 


1331-1731 St. Paul Avenue 351-357 West Ohio Street 
Milwauxee, Wisconsin Chicago, Mlinois 
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4000060 Parts Osilyic. 
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PATENTS 
Trade-Marks Copyrights 
Designs 
76 Years’ Practice Before the Patent Office 


If you have an invention which you contemplate patenting, 
or a trade-mark which you desire to have registered, we shall be 
pleased to have you consult us. We have thoroughly experienced 
attorneys in our New York, Washington, Los Angeles, Chicago 
and San Francisco offices, with long experience in preparing and 
prosecuting both patent and trade-mark applications. 


Prompt, Conscientious and Efficient Service 
The SCIENTIFIC AMERICAN contains Patent Office 


Notes, Decisions and other matter of interest to inventors—and 
= particulars of recently patented inventions. 

S We shall be pleased to send, without charge, our Handbook 
= on United States and Foreign Patents, Trade-Marks and 
= Copyrights. 


MUNN & CO. 


PATENT ATTORNEYS 


Woolworth Building : : - : - NEW YORK 
Scientific American Building - WASHINGTON, D.C. 
Tower Building - - - - - - CHICAGO, ILL. 
Hobart Building - - #- =~ SAN FRANCISCO, CAL. 
Van Nuys Building - . ° : LOS ANGELES, CAL. 


i 


Uae 


PUTIN 


et UOMLUUILN UU ASR PAPUA Ev 


Geuper, PAESCHKE & FREY COMPANY hae our endorsement. 


| mines to furnish the energy for breaking down 


| titled “More Steam-Engine Power Without 
| Steam,” which attracted a good deal of at- 


| engine, for which elaborate claims are ma‘e. 
| In this instance, our Chemical Editor, Mr. 
|Ismar Ginsberg, was sent to Philadeiphia 


| Once we were convinced that the inventors 





AMERICAN 


coal and for getting out the ores from which 
are derived iron, steel, copper, lead, zine, 
gold, silver—all the metals; into the quarries 
where it is used to blast stone for flux in 
the ore furnaces, for grinding into cement, 
and for building railroads and highways and 
jetties and breakwaters; into great construc- 
tion operations where it is employed to dig 
canals, excavate foundations for buildings, 
drive tunnels through the solid rock and eut 
roadbeds along steep mountainsides; into 
the cutover lands of the Northwest and the 
swamps of the south where it blasts ditches 
to drain the land or clear it of stumps so 
that it can be put under cultivation, for all 
these industries and the commodities which 
they make possible are inseparably linked 
with the manufacture of dynamite. 
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would infer at least a tacit endorsement of 
the claims of the inventor and promoter. 
Except for this fact, the Bureau would have 
no occasion for official comment. 

“As far as the reference to the Bureau is 
concerned it can be said that the statement 
that tests of the ‘mysterious liquid’ had been 
made is entirely incorrect. The Bureau an- 
swers thousands of miscellaneous inquiries 
each year, and it is quite possible that some 
information, drawn from available data, was 
furnished upon request. 

“In reference to the article in general, 
and the claims set forth in it, it may be said 
that the fact that liquids of low boiling 
point, such as the one which is the subject of 
the article, develop considerable pressure 
when heated to moderate temperatures in a 
closed vessel, has frequently misled inventors 
into believing that power could be developed 





Studying Fire Risk from Sample 
Fires 
(Continued from page 388) 


fothing especially new in this. But it! 
seemed advisable to study what was going 
on during the period of slow ernshing. It 
was ultimately found that at the ends and 
at certain short distances from the ends mod- | 
erate temperatures brought about a softened 
—almost a plastic—condition. After this 
discovery, efforts were made to devise a pro- 
tective cap for the ends of wooden columns. 
This has been carried so far that a series of 
tests has resulted in showing that a wooden 
column may be so installed as to endure the 
fire test for one and one-half hours instead 
of thirty minutes. In all cases in this series, 
the column failed in the body portion and 
not at the ends. 

It will be gathered perhaps from the fore- 
going examples that the investigations are 
producing a new fund of information—use- 


more efficiently by the use of such liquids 


| than by the use of steam. It is, however, 
|a direct consequence of the second law of 


thermodynamics that efficiency in power pro- 
duction is promoted by the use of high tem- 
perature in the boiler, and consequently, 
other things being equal, the liquid which at 
a given temperature, has the lower vapor 
pressure, will yield the higher efficiency. 
The development of the mereury turbine, 
which is mentioned in the article, involves 
a practical application of the facts stated 
above. 

“As for the evidence given in the article 
that the new liquid produces power more 
efficiently than steam, the demonstration 
might easily deceive the uninformed, but any- 
one at all familiar with power development 
would at once recognize the numerous flaws 
in the demonstration.” 


Condensed Milk 





ful to insurance companies, owners and 
builders. 

What are called “fire windows”’—that is, 
windows capable of withstanding fire, heat 
and water—cannot, in the nature of the ease, 
be made equal to high degrees of exposure. 
Light must pass through the glass—other- 
wise the window is no window at all. This 
means also that more or less heat will go 


| through. Then the glass softens and falls | 


out, even wired glass being subject to such 
failure. However, there is such a thing as 
a “fire window” capable of affording a use- 
ful amount of protection. Such windows 
have been developed, it seems, largely in 
consequence of experiments made by way of 
test. The window will be exposed, say, to 
a multitude of gas burners. Early in the 





N important report by Dr. Savage and 

Mr. Hunwicke on the manufacture, con- 
dition, bacteriology, and spoiling of commer- 
| cial sweetened and unsweetened condensed 
milk has been issued by the Food Investiga- 
tion Board (British) (Special Rep. No. 13). 
The changes in the condition of the milk as a 
result of its concentration are profound, and 
are not merely those caused by deprivation 
of water. It is, for example, a much worse 
conductor of heat than unconcentrated milk. 
While sporing aerobic bacilli are present in 
a considerable proportion of samples, decom 
position and spoiling are nearly always due 
to non-sporing bacteria, particularly certain 
micrococeci, which either survive the pre- 
liminary pasteurization of the raw milk in 
the course of manufacture, or after canning 





test, as the wired glass absorbs the great | 
heat, there will be a series of reports and | 


|a network of cracks will spread over the | 


window. The advantage of the wiring be- | 
comes clear, since the wires maintain the 


| eracked glass for a period. In one of the 
| views is shown a wired glass window with 
| metal frame which has undergone nearly | 
| one hour of exposure to flames. 


'Criticisms of Our Article “More 


Steam-Engine Power With- 
out Steam” 

N the March, 1924, issue of the ScrenriFtic 

AMERICAN there appeared an article en- 


tention and, we are sorry to state, a good 
deal of criticism. From time to time there 
appear certain substitutes for water and 
steam for use in the usual steam boiler and 


for the purpose of investigating the latest of 
these steam substitutes. Mr. Ginsberg was 
highly impressed with what he saw, together 
with the data supplied him by the inventors. 





in this instance were sincere and, seemingly, | 
practical, we opened our columns to a short 
description of what they had done. We 
happen to know the composition of the secret 
liquid, but cannot make public mention of | 
same for obvious reasons. 


are admitted to the tins through minute 
leaks. The sources of bacterial contamination 
and multiplication are mainly from the orig- 
inal milk, from the air of the factory, and 
particularly from dirty pipes and apparatus. 


The Sky by Day 
(Continued from page 402) 
of eternal cold. This is the region in which 
“shooting-stars” stage their displays. 
But up in those regions where the last 
vestiges of the earth’s atmosphere is ‘dying 


| away and that infinitude of frigid emptiness 


begins, there are still other phenomena to 


| interest mankind. At altitudes as high as 


five hundred miles are the mighty auroral 
ares. These restless shifting curtains, 
streaks and bands are the electrical effects of 
the heavenly stage, doubtless caused by elec- 
trons of particles projected from the sun. 
If so they are similar to vacuum-tube phe- 
nomena. Apparently they are related to the 
sun-spots and to terrestrial magnetism. The 
magnificent splendor of the aurora is a fit- 
ting ending to the day, for the beauty and 
scientific interest of the day-sky demands a 
splendid benediction. 

The stars come out, and we pick out 
Saturn and Jupiter and others of our family. 
They are receiving light from our sun which 
is far below the horizon. We turn toward 
Polaris and see in our imagination the cycle 
of the heavens. We pick up our telescope 
and look at the other suns and see many 
stellar bodies come into being which were 


Many have been the criticisms received | invisible to our unaided eyes. We wonder 
with regard to this article. However, that | how many of these bodies still remain behind 
from the Bureau of Standards, which we| the veil as yet unpenetrate! by the greatest 


jnote below, is sufficiently representative to 
serve the present purpose. 
“It seems appropriate that the Bureau 


should offer some comment as requested in | 
| your letter of April 10th, on the article 


‘More Steam-Power Without Steam,’ ap- 


| pearing in the March, 1924, issue of the 


ScIENTIFIC AMERICAN, in view of the fact 
that from the manner in which the Bureau 
is referred to in the article many readers 


instruments. We wonder if space is infinite 
and we form a conception of infinite space. 
I wonder if we do or if we can conceive 
this infinity ! 

| We leave the question undecided. We know 
| at least that another day is coming and with 
|it is another procession of sky interests, 
| ever-changing and ever-interesting; full of 
| unanswered questions but each when an- 
| swered revealing others still unanswered. 


In dealing with them please mention SCIENTIFIC AMERICAN. 
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Fighting the Bed Bug 


(Continued from page 392) 


water, powder and liquids. But cleanliness| some being spent for extermination work | 
and chemicals are only partly effective, and | along inefiective lines. An extermination 


necessitate a constant, wearisome battle. 


People are now thinking about this peSt|to bear the expense of eradication. They 


in a bigger way. The bed bug is really a 
community problem. Given the necessary 
public opinion, there is little doubt that 
communities would take steps to vanish the 
bed bug from their borders, just as com- 
munity pride has vanished pests like the cat- 
tle tick. When public opinion grows up to 
this problem, then the sanatarian will begin 
extermination in a large-scale way, with 


poison gas and modern apparatus for using it. | 


Hydrocyanie acid gas is the ultimate 
weapon. Made by mixing the two deadly 
poisons, cyanide of potassium and: sulfurie 


acid, it is so penetrating and deadly that the | 
Department of Health of New York City | a method by which the animals are caught | 
now prohibits its use except under strict| alive, the females killed and the male turned | 


regulations. In the fumigation of homes, 
business premises and ships, people are occa- 
sionally killed accidentally—occupants not 
known to be in the infested area, or some- 
times adjoining premises, and even extermi- 
nators caught off guard. It is so quick in 
its penetration and action that experts ap- 
plying it must wear gas masks. Its danger 
is increased by the fact that it has no 
odor. Lately, Washington experimenters 


have mixed tear gas with hydrocyanic, so} 


that it gives warning, but even in this form 
it is extremely hazardous. 

Under the New York regulations, hydro- 
eyanic can be applied only by qualified ex- 
perts approved by the Board of Health and 
a separate permit must be obtained in each 


ease where it is to be used. Great care must | 


be taken to see that not only infected prem- 
ises are vacant, but in apartment buildings 
the premises above, below and on each side. 
Warning signs must be posted at every en- 
trance, and watchmen as well, the latter re- 
maining until the work is done. 

Something like $3,000,000 yearly is spent 
in New York City alone to keep better-class 


apartments and houses free of bed _ bugs. | 


More than one thousand professional ex- 
terminators are at work all the time, in 
most cases for property owners who engage 
them by the year. Whenever apartments 
are vacated, the exterminator treats them, 
and should the pest be brought in by new 
tenants, does his work again. Yet despite 
this care in a few sections where residence 
property values are highest, not even those 
sections sre permanently rid of the pest, 
because it is constantly being brought in 
from other sections. A novel fact about the 
industry is that professional exterminators 
do a good deal of charity work, like physi- 
cians—Mr. Sameth’s organization has under- 


taken gratis to keep several day nurseries | 


free of insect pests to which they are pecu- 
liarly susceptible. 

The bed bug has a money value of a nega- 
tive kind. It is economical not to have him 
around. For in property free of this pest, 
the outlay for repairing, repapering, repaint- 
ing and renovating is generally reduced. The 
architect nowadays gives serious thought to 
economy of operation in his building, whether 
it be an office structure, a great hotel, an 
apartment house or residence. The profes- 





sional exterminator advises the architect to} 


take the bed bug into account when plan- 
ning apartments and homes, eliminating 
every possible refuge and breeding place ir 
walls, molding, wainscoting, closets, plumb 
ing and the like, and also providing a stee 
or concrete chamber on the roof of ever? 
apartment house and hotel, fire-proof anl 
air-proof, a death chamber to which bedding 
furniture, luggage or anything else can le 
taken for treatment with hydrocyanic gs 
without disturbing occupants. 

Vermin are often the first tenants of a 


| remaining in the steel in order to meet the 


new building. The tearing down of the dd | 
building on the site displaces rats and mize, | 


who seek homes in the new building as scon 
as they can establish themselves. Insects of 


various kinds, including the bed bug, ire} 


brought in with building materials from the 
mills and warehouses. Workmen likewise 
bring in pests. On this account, the present- 
day exterminator .takes contracts for his 
services while the building is being erected, 
making inspection before the floors are aid 
and after they are down, when the plastering 
is done and at other stages of the work. 

“A real beginning in the extermination of 
the bed bug and other household pests will 
be made when communities pass ordinances 
compelling it,” says Mr. Sameth. “Mor 
than once public opinion has been brought t 
the point where the people of a community 
have seen the wisdom of tackling this prob- 


lem in a big way, but in practically every | and slightly tapering towards the top. 


| the lugs of the ladle, lifts it ang carries the | 


LupLuM STEEL COMPANY has our endorsement. In dealing with them please mention SCIENTIFIC AMERICAN. 
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ease the attack was made by appropriating | 
public money for an educational “drive,” | 
with the outcome that funds were wasted, | 


ordinance would compel all property owners | 


| would thus have reason to make sure that | 
| they got value for their money, and sources 
of reinfection being cleaned up, there would 
be permanent benefits. Along with such an | 
ordinance should go some system for exam- 
ining and licensing exterminators, instead of | 
simply hampering them with regulations that 
increase the cost of doing the work and put 
it beyond the reach of many householders | 
and property owners.” 

Many ways have been devised for fighting 
rats, ranging from catching them alive with 


| the aid of ferrets, as the old-fashioned rat The 
cateher does, to the upsetting of sex balance, Brand of Valor 


| loose to fight each other and reduce breeding. Examples of the stoicism of the Iroquois 
| Poisons, traps, eleetrocuting devices, and | Indians are almost unbelievable. Self- 
even “fly paper” that catches rats with bird inflicted tortures established the bravery 
> oo Sos, Be Sones Sone es of these warriors in the eyes of their 
that they seldom destroy rats and mice as chiefs, and made them eligible to leader- 
fast as they can breed. The latest weapon ship against the white invaders. 

is bacterial. Pasteur isolated the germ of a 
| disease fatal to rodents but harmless to 
other animals and human beings. This was | 
used with some success, being spread by 


baits that communicate the disease to the Cc 

rats who ate them, they in turn infecting & seMmAMe 
others. Bacteria generally require something ‘ Neveu 8 He Gy, Ti WIE: 
approximating blood temperature to thrive. 2 

As originally used on baits, they lost their VALVE STEEL 


virulence, being affected by lower tempera- 


tures and atmospheric conditions. Mr. | has just such amazing, almost 
Sameth has devised a new procedure by unbelievable qualities; it de- 
which the bacteria are kept vigorous at the ° . 
proper cultural temperature, and injected fies abuse and resists excessive 
into live rats, which are then turned loose. temperatures without burning, 
Inoculated in this way, the animals are scaling or warping. 

earriers of the disease in its most virulent 

form, so that one hundred and fifty infected Note the result of tests made 


rats turned loose at strategical points in a : - 
large railway terminal, where rat damage with Ludlum Silcrome, Auto 


amounted to $20,000 a year, resulted in re- Valve Steel and High Silcro- 
ducing the damage to $5 a year and the mium Steel. 
picking up of more than four thousand dead 


: ; : : is valve has been sub- 
rats over a five-months’ period. Along with This velve 


- : jected to 300 hours of the 
the rats, a plague of fleas disappeared, for ; =) hardest ob (1800°F 
the flea in most of our large cities is almost ; : ge mee , 
invariably a warning that rats are growing 
beyond bounds. When both rats and fleas 
were gone, there was a brief plague of mice, 
which are generally kept down by rats, end 
increase when the latter disappear. In com- 
parison with a rat plague, however, mice 
bring no great difficulties to the extermi- 
nator. They are eradicated by innoculation. 


The Story of Steel—VI 

(Continued from page 396) 
started by the ore reactions. The heat is 
then worked until the carbon in the bath 
is approximately that required in finished 
steel. Tests are taken of the heat and 
broken, the fracture is examined and expert 
melters read the carbon. 

When the heat is considered ready, a steel 
bar is thrust through the hole in one of the 
doors and the retaining plug in the rear of 
the furnace is knocked out, allowing the 
steel to run through a trough into a ladle, 
which has already been heated by gas to dry 
out all moisture in the lining. The steel 
is then purified by the addition of certain 
deoxidizers, such as ferro-silicon and man- 
ganese, the greater part of the manganese 


—still tight—giving full 
compression — good for 
hours to come. 


Can you afford NOT 
to know more of this 
remarkable steel ? 


desired specifications. The necessary carbon 
is added either in the form of finely granu- 
lated coal or of molten spiegeleisen—a high 
manganese iron containing sufficient carbon 
and manganese to give the desired results. 
The slag being lighter than the steel, floats 
on the surface and much of the slag runs 
over the side of the ladle into pits or boxes 
kept for that purpose. 
At a signal from the melter 4 massive LUDLUM ; eg a 3 

crane, electrically operated, is moved in SPECIAL STEELS <: Y SPECIAL PURPOSES - 
front of the furnace, drops its arms under | LUOLUM STEEL COMPANY WATERVLIET- N.Y~ U.S: A. 


mass of molten steel weighing often as much | 
as 100 tons to the pouring platform, where 
the retaining plug or stopper is lifted up and 
the steel, through this aperture in the bot- 
tom of the ladle, pours into cast iron ingot 
molds, these ingots varying in size and | 
weight, according to the product into which 
they are to be rolled. In an average size | 
heat of 60 to 75 tons, the ingots will weigh 
| approximately three and one-half tons each 
| and be about 20 inches by 22 inches at the 
heer > 6 feet or slightly more in length 
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ssible to grve many cross-references, or to enter a given reference in more than one place. 
veneral “subject should be sought, rather than the supposed specific title of an article; the article may not be indexed under its specific title at all, but may be entered under a stateme 
more readily be found 4 one a references to its subject matter. 


Each article is therefore entered where it is believed it will be most easily foun 


special attention to 


question 


which many items will be found whose location otherwise would be very puzzling. 
The om notes comprising the columns of text on the advertising pages, are not indexed separately, but only under the 
is illustrated 
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Bath and wy 





CONSTRUCTION. 





JUNE, 19.9" 
of 





“Household Appliances,” 
These groups may be examined item by ite 


the classifications 


PRINTING ARTS. 


Gears, machine for testing. 


Hand-shaper, 


Hoist, Air-m« tor 
Micrometer for 


_ | Spear 


© INVESTIGATION. 
Adventures at home 


Microscope for shop use....... 
Micrometer, Four-foot 


Pipe threader 


Investigation advances, ‘ 
Investigation to date, Our .... 
Telepathy and radio 


Riveting hamr er 


Woodworker's 


MACHINES FOR 











(So far as possible, French-fried-potato cutter 





MERCHANT 


Hafnium was discovered, 
Production of solid 








Stoning cherries by 


POSES. 


Telepathy, Experimental 
Thirty Years of Psychic Re 





Centrifugal extractor 
Cutting glass with 


Ice, Sawing 


Behavior and reflexes, Human. 


Sharpening 1,000 chisels a day 
oo shined fo 
Nire-tying machine 


M EDIC INE AND SURGERY. 


Psychology and criminal respon- 





Abrams investigation, 


*16, 87, 


*159, 


Anesthesia, New 
Electricity, Curative RS 
Inner body, Photographs of the 37! 





Vision and mental powers..... 





MARINE, 


SURE BOATS, 


Merchant 


marine, 
Broadcasting in 1924 


Merchant marine, 


Liners growth 


Conditions of reception 


Propeller, Sh rouding the 


Turbo-electric 
Water-jet 


Blast furnaces 


a um, = radio 





erepuision 
METALS, METALLURGY. 
War department radio net 


Cast iron into steel, 
Magnetic analysis 


Missabe mines 
Molybdenum 
Notes. 

Ore 
Steel industry, 
Steel melt 
Steel, Story of, 


Corkscrew ~ 2, 
seins cote Dining car profits 
ships of the Great 


from the inside? Locomotive of the future 


*28, *109, *162, *234 


Strains, 
Stresses, 


wre platform — tran 





Measuring 
Visual observation 


Transparent metals 


Vaporized 


METEOROLOGY. 





B any rocker *184 | 


MOTION 








NAVAL 








Earthworms learn, 











NOTES, 





INVENTION AND 





OFFICE 


new and intere st ing, 














ORDNANCE 





Industrial lighting, 





Ball lightning 


metal Saving dollars by 





Ties of. concrete in 


Fog alarm operate 


Fogs, London 
Haze and mist 
Sky by day 
meen 4 
owslid 


| MINES AND. MINING. 


~iRaerREE Canal put use, Old. 


Panes Canal sufficient. 


FUELS; METALS. 
Gold mine, Submarine 
Mine fires ....... 


Mining notes. .6 


" Accident data, Gathering 
‘ Fence you can’t drive through. ° 
PICTURES. Getting together on 


Doubling field of visior 
Glass globe, Motion = sis of 
breaking ........ 


“Mayflower” of s 
Rapid-motion 
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Stereopticon film 
“Thief of Bagdad” 
MOTORCYCLES 


BOATS. 
Motorcycle, 
Paring needle 

ing 
Phonograph, 


Twin ‘trails hishwar 
All-weather U ntangling our automobile law 8°23: 
MUSIC AND INSTRUMENTS 


Deaf man’s . 
RUBBE R in water, Dispersing 


Piano keyboard obsolete? 


AFFAIRS. 
NANCE AND 


B ~ Association 


Airplane-battleship 
tombing the battleship 


“Colorado” 
Hydrographic 
Life on board 
Post-treaty 
Torpedo 


Miscellaneous, 
52, 135, 
APPLIANCES 


susceptibility of gases 334 
Mathematics, Unity of 84 


Relativity and modern iv. 


standing 


attack by Cc ‘igar- box humidifie r 


TELEGRAPH AND TEL EPHONE. 
__bilencer for navy 


FURNISHINGS. 
srush for typewriter 


Envelopes, 
Fountain pen, 


moistening 





Pen and pencil in one 
tuling-pen, Tubular 


Seal, Vest-pocket 


Theater without a stage 


times, The geod 


AND 
Gun 


Clock that does not tick... 


enthatstmhnés, . 
atch springs break, 


Machine-gunning 
Rifle bullet, Wandering 


Three 


PAINT-pot hangers 





‘Torpedo ~ oe by 


PAPER 


Paper, Making 


Paper, 


PATENTS. See 


Leora steam 





Pearls, 


PHONOGRAPH. 
PHOTOGRAPHY. 
Enlarger, Automatic 


engine without steam. . 


Two-fluid engine, The PLANTS 


yn 


os 
2 
1f 


Bench- lathe, Portable electric. 


Ammeter for heat 





y 
Gaging while grinding 





Flashlight gun 
Photo-sculpture 


guns for price Hack-saw blade that 


+ ee Soldering iron for small jobs. “18: 
AND PULP. 

WwW rench, Automatic 
Wrenches of chrome-vanadium 


Testing quality 


Natural and 
PEN, The mischievous 


WATER- POWER AND ~eabsigte 
ieiteatien, When 


AND PLANT Flood, Next great 


OGY. See also AGRICULTURE. 
Arboretum, Arnol 


Banyan tree 
Cactus, Giant 


Hydroelectric giant — 


Rail car used in building dam. 
Water pumps itself, Where. 


Flowers that dislike mus 
Grafting cotton on mul 


Lichens 


WEIGHTS AND MEASURES. 
Russian metric rule 





Nerves of plants.......... 


Photographs 
plants, Color 


Scattering by hydrogen 
Ejection of photo-electrons by 





Truffles and truffle hunters. 








